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(57) Abstract 

This invention relates to new ethanolamtne derivatives having gut selective sympathomimetic and anti-pollakiuria activities 
and represented by general formula (I) wherein R 1 is aryl or a heterocyclic group, each of which may be substituted with ha- 
logen, etc., R 2 is hydrogen, halogen, nitro, hydroxy, lower alkyl optionally substituted with acyl, lower alkenyl optionally 
substituted with acyl, lower alkoxy optionally substituted with acyl, or amino optionally substituted with acyl(Iower)aikyl, 
R 3 is hydrogen, an N-protective group, or lower alkyl optionally substituted with lower alkylthio, n is an integer of 0 to 3, 
and a heavy solid line means a single bond or a double bond, provided that when n is 1, then 1) R 1 is a condensed aromatic 
hydrocarbon group or a heterocyclic group, each of which may be substituted with halogen, etc., and the like, and pharma- 
ceutically acceptable salts thereof to processes for the preparation thereof and to a pharmaceutical composition comprising 
the same. 
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DESCRIPTION 



Ethanolamine derivatives having sympathomimetic and anti-pol laklurla 
activities 

5 TECHNICAL FIELD 

This invention relates to new ethanolamine 
derivatives and pharmaceutically acceptable salts thereof 
which are useful as a medicament. 



10 BACKGROUND ART 

Some ethanolamine derivatives having spasmolytic 
activity and relaxing activity on smooth muscle 
contraction have known as described, for example, in 
European Patent Application Publication Nos. 0 211 721, 

15 0 255 415 and 0 383 686. 

DISCLOSURE OF INVENTION 

This invention relates to new ethanolamine 
derivatives and pharmaceutically acceptable salts thereof. 

20 More particularly, it relates to new ethanolamine 

derivatives and pharmaceutically acceptable salts thereof 
which have gut selective sympathomimetic and 
anti-pollakiuria activities, to processes for the 
preparation thereof, to a pharmaceutical composition 

25 comprising the same and to a method of using the same 
therapeutically in the treatment and/or prevention of 
gastro-intestinal disorders caused by smooth muscle 
contractions in human beings or animals, and more 
particularly to a method for the treatment and/or 

3 0 prevention of spasm or hyperanakinesia in case of 

irritable bowel syndrome, gastritis, gastric ulcer, 
duodenal ulcer, enteritis, cholecystopathy , cholangitis, 
urinary calculus and the like; and for the treatment 
and/or prevention of dysuria such as pollakiuria, urinary 
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incontinence or the like in case of nervous pollakiuria, 
neurogenic bladder dysfunction, nocturia, unstable 
bladder, cystospasm, chronic cystitis, chronic prostatitis 
or the like. Additionally, the object compound is 
5 expected to be useful as therapeutical and/ or preventive 
agents for obesity and glaucoma. 

One object of this invention is to provide new and 
useful ethanolamine derivatives and pharmaceutically 
acceptable salts thereof which have gut selective 
10 sympathomimetic and anti-pollakiuria activities. 

Another object of this invention is to provide 
processes for the preparation of said ethanolamine 
derivatives and salts thereof. 

A further object of this invention is to provide a 
15 pharmaceutical composition comprising, as an active 
ingredient, said ethanolamine derivatives and 
pharmaceutically acceptable salts thereof. 

Still further object of this invention is to provide 
a therapeutical method for the treatment and/ or prevention 
20 of aforesaid diseases in human beings or animals, using 
said ethanolamine derivatives and pharmaceutically 
acceptable salts thereof. 

The object ethanolamine derivatives of this invention 
25 are new and can be represented by the following general 
formula [ I ] : 



30 



OH R 3 _ 

R--CH-CH-,-N-[— J I - 
( CH^ 



[I] 



35 
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wherein R 1 is aryl or a heterocyclic group, each of which 
may be substituted with halogen, hydroxy, 
protected hydroxy, aryloxy, lower alkoxy, 
halo ( lower ) alkoxy, nitro, cyano, amino or 

5 acylamino, 

2 

R is hydrogen, halogen, nitro, hydroxy, lower 
alkyl optionally substituted with acyl, 
lower alkenyl optionally substituted with 
acyl, lower alkoxy optionally substituted 
10 with acyl, or amino optionally substituted 

with acyl ( lower ) alkyl , 

R is hydrogen, an N-protective group, or lower 
alkyl optionally substituted with lower 
alkylthio , 

15 n is an integer of 0 to 3 , and 

a heavy solid line means a single bond or a double 
bond , 

provided that when n is 1, then 

1) ^ is a condensed aromatic hydrocarbon group or a 

20 heterocyclic group, each of which may be substituted 

with halogen, hydroxy, protected hydroxy, aryloxy, 
lower alkoxy, halo ( lower ) alkoxy , nitro, cyano, amino or 

acylamino, or 

2 

2) R is halogen, nitro, lower alkyl optionally 

2 5 substituted with acyl, lower alkenyl optionally 

substituted with acyl, or amino optionally substituted 
with acyl ( lower ) alkyl, or 

3) R 3 is an N-protective group or lower alkyl optionally 
substituted with lower alkylthio, or 

30 4) a heavy solid line means a double bond, 

and pharmaceutical^ acceptable salts thereof. 



The object compound [I] or its salt can be prepared 
by the following processes. 
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Process 1 



10 



15 



O 

1 /\ 
R -CH-CH. 



[II] 



] 

HN- 




( CH n ) 



tin] 

or its salt 



OH 



R -CH-CH„-N 




(CH 2 ) n 



[I] 

or its salt 



Process 2 



20 



OH 



R -CH-CH 2 -N— | 




(CH 2 ) n 



25 



[la] 
or its salt 



30 



deesterif ication 



OH 



R -CH-CH 2 -N-j— 




(CH 2 ) n 



35 



[lb] 
or its salt 
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Process 3 



10 



15 



OH 



R -CH-CH 2 -N 




OH 



X-R 
[IV] 



{CH 2>n 



[Ic] 
or its salt 



Process 4 




(CH 2 ) n 



[Id] 
or its salt 



25 



30 



OH 



R -CH-CH. 



amidation 



z n 



[lb] 

or its reactive derivative 
at the carboxy group 
or a salt thereof 




(CH 2 ) n 



35 



He] 
or its salt 
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Process 5 



OH 
1 I 

R -CH-CH 2 -NH 2 



[VI 

or its salt 




< CI Vn 



[VI] 
or its salt 



10 



15 



20 



Process 6 



OH 



R 1 -CH-CH 9 -NH-T / ^ff ^l 2 



(CH 2 ) n 



[If] 
or its salt 



25 



OH 



OH-nT? -N 



P 1 -CH-CH 2 -N 



(CH 2 ) n 



reduction 



-NO. 



[ig] 

or its salt 



OH 



R -CH-CH^-N 




(CH 2 ) n 



•NH, 



35 



[Ih] 
or its salt 
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Process 7 



O 



R -C-CH-O-CH-C-IT 

! I 
OH OH 



[VII] 




(CH_)^ 
2 'n 



[III] 
or its salt 



15 



OH 



R- 



1 1 I 
R -CH-CH 2 -N 




(CH.J 
2 n 



[I] 

or its salt 



20 



Process 8 



25 



OH 



1 I 

R -CH-CH n -N 




(CI Vn 



elimination of the 
N-protective group 



[Ii] 
or its salt 



30 



OH 
X I 

R ~CH-CH 2 -NH 




{CH„) 



35 



[Ij] 
or its salt 
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12 3 

wherein R , R , R , n and a heavy solid line are each as 
defined above, 

2 

R a is lower alkyl substituted with esterified 
carboxy, lower alkenyl substituted with 
esterified carboxy, lower alkoxy substituted 
with esterified carboxy, or amino 
substituted with esterified 
carboxy ( lower ) alkyl , 

2 

R b ls lower alkyl substituted with carboxy, lower 
alkenyl substituted with carboxy, lower 
alkoxy substituted with carboxy, or amino 
substituted with carboxy ( lower ) alkyl, 
^ a is an N-protective group or lower alkyl 

optionally substituted with lower alkyl thio, 
15 R c is lower alkoxy optionally substituted with 

acyl, 

4 

R is lower alkyl optionally substituted with 
- acyl , 

X is acid residue, 
*> 2 

20 R d is lower alkyl, lower alkenyl, lower alkoxy, 

each of which is substituted with carbamoyl 
optionally substituted with lower alkyl, 
lower alkoxy ( lower) alkyl, arylsulf onyl, 
lower alkylsulf onyl or a heterocyclic group, 
25 or amino substituted with 

carbamoyl ( lower) alkyl, carbamoyl in which 
may be substituted with lower alkyl, lower 
alkoxy ( lower ) alkyl , arylsulf onyl , lower 
alkylsulf onyl or a heterocyclic group, and 
£ is an N-protective group. 



30 r 3 



In the above and subsequent description of the 
present specification, suitable examples of the various 
definition to be included within the scope of the 
35 invention are explained in detail in the following. 
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The term "lower" is intended to mean a group having r 
to 6 carbon atom(s), unless otherwise provided. 

Suitable "halogen" and halo in the term "halo ( lower ) - 
alkoxy" may be fluorine, chlorine, bromine, and iodine, in 
which preferable one is chlorine or bromine. 

Suitable "lower alkyl" and lower alkyl moiety in the 
terms "acyl ( lower ) alkyl" and "lower alkylthio" may be a 
straight or branched one such as methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, tert-butyl, pentyl, isopentyl, 
hexyl or the like, in which preferable one is methyl or 
ethyl. 

Suitable "lower alkenyl" may be a straight or 
branched one such as ethenyl, propenyl , pentenyl, 
isopropenyl, butenyl, hexenyl or the like, in which 
15 preferable one is ethenyl. 

Suitable "lower alkoxy" and lower alkoxy in the term 
"halo (lower) alkoxy" may a straight or branched one such as 
methoxy, ethoxy, propoxy, isopropoxy, butoxy, pentyloxy or 
the like, in which preferable one is methoxy, ethoxy, 
20 propoxy or pentyloxy. 

Suitable "protected hydroxy" may be substituted lower 
alkoxy such as lower alkoxy ( lower ) alkoxy [e.g. 
methoxymethoxy, etc.], lower alkoxy ( lower ) alkoxy ( lower ) - 
alkoxy [e.g. methoxyethoxymethoxy , etc.], substituted or 
25 unsubstituted ar ( lower ) alkoxy [e.g. benzyloxy, 

nitrobenzyloxy, etc.], etc., acyloxy such as lower 
alkanoyloxy [e.g. acetoxy, propionyloxy , pivaloyloxy, 
etc.], aroyloxy [e.g. benzoyloxy, f luorenecarbonyloxy , 
etc.], lower alkoxycarbonyloxy [e.g. methoxycarbonyloxy , 
30 ethoxycarbonyloxy, propoxycarbonyloxy , 

isopropoxycarbonyloxy, butoxycarbonyloxy , isobutoxy- 
carbonyloxy, tert-butoxycarbonyloxy , pentyloxycarbonyloxy , 
hexyloxycarbonyloxy, etc.], substituted or unsubstituted 
ar ( lower ) alkoxycarbonyloxy [e.g. benzyloxycarbonyloxy , 
3 5 bromobenzyloxycarbony loxy , e tc . ] etc . , tr i ( lower ) - 
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alkylsilyloxy [e.g. trimethylsilyloxy , etc.] and the like. 

Suitable "aryl" and aryl moiety in the terms 
"aryloxy" and "arylsulf onyl" may be uncondensed or 
condensed aromatic hydrocarbon group such as phenyl, 
naphthyl, phenyl substituted with lower alkyl [e.g. tolyl, 
xylyl, mesityl, cumenyl, di( tert-butyl) phenyl, etc.], 
indenyl, indanyl or the like, in which preferable one is 
phenyl, naphthyl or indanyl. 

Suitable "heterocyclic group" may be one containing 
at least one hetero atom selected from nitrogen, sulfur 
and oxygen atom, and may include saturated or unsaturated, 
monocyclic or polycyclic heterocyclic group, and 
preferable heterocyclic group may be N-containing 
heterocyclic group such as unsaturated 3 to 6 membered 
15 heteromonocyclic group containing 1 to 4 nitrogen atoms, 

for example, pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl, 
pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazolyl 
[e.g. 4H-l,2,4-triazolyl, 1H-1 , 2 , 3-triazolyl , 
2H-1, 2, 3 -triazolyl, etc.], tetrazolyl [e.g. lH-tetrazolyl , 
20 2H-tetrazolyl, etc.], etc.; 

saturated 3 to 6-membered heteromonocyclic group 
containing 1 to 4 nitrogen atoms [e.g. pyrrolidinyl, 
imidazolidinyl, piper idino, piperazinyl, etc.]; 
unsaturated condensed heterocyclic group containing 1 to 5 
25 nitrogen atoms, for example, indolyl, isoindolyl, 

indolizinyl, benzimidazolyl , quinolyl, isoguinolyl, 
indazolyl, benzotriazolyl , tetrazolopyridazinyl [e.g. 
tetrazolo[ 1 , 5-b ]pyridazinyl , etc. ] , etc. ; 
unsaturated 3 to 6-membered heteromonocyclic group 
containing an oxygen atom, for example, pyranyl, furyl, 
etc . ; 

unsaturated, 3 to 6-membered heteromonocyclic group 
containing 1 to 2 sulfur atoms, for example, thienyl, 
etc . ; 

35 unsaturated 3 to 6-membered heteromonocyclic group 



30 
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15 



30 



containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms, 
for example, oxazolyl, isoxazolyl, oxadiazolyl [e.g. 

1.2.4- oxadiazolyl, 1 , 3 , 4-oxadiazolyl , 1 , 2 , 5-oxadiazolyl, 
etc . ] , etc . ; 

saturated 3 to 6-membered heteromonocyclic group 
containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms 
[e.g. morpholinyl, etc.]; 

unsaturated condensed heterocyclic group containing 1 to 2 
oxygen atoms and 1 to 3 nitrogen atoms [e.g. 
benzofurazanyl, benzoxazolyl , benzoxadiazolyl , etc.]; 
unsaturated 3 to 6-membered heteromonocyclic group 
containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms, 
for example, thiazolyl, thiadiazolyl [e.g., 
1 , 2 , 4-thiadiazolyl , 1,3, 4-thiadiazolyl , 

1.2.5- thiadiazolyl, etc.], etc.; 

saturated 3 to 6-membered heteromonocyclic group 
containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms 
[e.g., thiazolidinyl , etc . ] • 

unsaturated condensed heterocyclic group containing 1 to 2 
20 sulfur atoms and 1 to 3 nitrogen atoms [e.g., 

benzothiazolyl, benzothiadiazolyl , etc.]; 

unsaturated condensed heterocyclic group containing 1 to 2 
oxygen atoms [e.g. benzof uranyl , benzodioxolyl , etc.] and 
the like. 

25 Preferable one in said heterocyclic group is pyridyl, 

benzofurazanyl or benzodioxolyl. 

Suitable "acyl" and acyl moiety in the terms 
"acylamino" and "acyl ( lower ) alky 1" may be carboxy; 
esterified carboxy; carbamoyl optionally substituted with 
lower alkyl, lower alkoxy( lower ) alkyl , arylsulf onyl, lower 
alkylsulfonyl or a heterocyclic group; lower alkanoyl; 
aroyl; a heterocycliccarbonyl and the like. 

The esterified carboxy may be substituted or 
unsubstituted lower alkoxycarbonyl [e.g. methoxycarbonyl, 
35 ethoxycarbonyl , propoxycarbonyl , butoxycarbonyl , 



BNSDOCIO: <WO 931 S04IAIJ_> 



WO 93/15041 



- 12 - 



PCI7JP93/00113 



hexyloxycar bony 1 , 2 - iodoe thoxycarbony 1 , 
2 f 2 , 2-trichloroethoxycarbonyl , etc . ] , substituted or 
unsubstituted aryloxycarbonyl [e.g. pherioxycarbonyl, 
4-nitrophenoxycarbonyl , 2-naphthyloxycarbonyl , etc . ] , 
5 substituted or unsubstituted ar ( lower ) alkoxycarbonyl [e.g. 

benzyloxycarbonyl , phenethyloxycarbonyl , 

benzhydryloxycarbonyl, 4-nitrobenzyloxycarbonyl, etc. ] and 

the like, in which preferable one is lower alkoxycarbonyl. 
The carbamoyl substituted with lower alkyl may be 
10 methylcarbamoyl , ethylcarbamoyl , propylcarbamoyl, 

dimethylcarbamoyl , diethylcarbamoyl , 

N-methyl-N-ethylcarbamoyl and the like. 

The carbamoyl substituted with lower 

alkoxy( lower ) alkyl may be methoxymethylcarbamoyl , 
1 5 methoxyethy lcarbamoy 1 , ethoxymethylcarbamoyl , 

ethoxyethylcarbamoyl and the like, in which preferable one 

is me thoxye thy lcarbamoy 1. 

20 

- to be continued on the next page - 

25 
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The carbamoyl substituted with arylsulf onyl may be 
phenylsulf onylcarbamoyl, tolylsulf onylcarbamoyl and the 
like . 

The carbamoyl substituted with lower alkylsulf onyl 
may be methylsulf onylcarbamoyl , ethylsulf onylcarbamoyl and 
the like. 

The carbamoyl substituted with a heterocyclic group 
may be one substituted with a heterocyclic group as 
mentioned above. 

The lower alkanoyl may be substituted or 
unsubstituted one such as formyl, acetyl, propionyl, 
butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl, 
hexanoyl, trif luoroacetyl or the like, in which preferable 
one is acetyl, propionyl, butyryl or pivaloyl. 
15 The aroyl may be benzoyl, naphthoyl , toluoyl, 

di(tert-butyl) benzoyl and the like. 

The heterocyclic moiety in the term "a heterocyclic- 
carbonyl" may be one mentioned above as a heterocyclic 
group . 

20 Suitable "N-protective group" may be substituted or 

unsubstituted lower alkanoyl [e.g. formyl, acetyl, 
propionyl, trif luoroacetyl , etc.], phthaloyl, lower " 
alkoxycarbonyl [e.g. tert-butoxycarbonyl , tert-amyloxy- 
carbonyl, etc.], substituted or unsubstituted 

25 aralkyloxycarbonyl [e.g. benzyloxycarbonyl , 

p-nitrobenzyloxycarbonyl, etc.], substituted or 
unsubstituted arenesulf onyl [e.g. benzenesulf onyl , tosyl, 
etc.], nitrophenylsulfenyl, aralkyl [e.g. trityl, benzyl,' 
etc.] or the like, in which preferable one is benzyl. 

30 Suitable "acid residue" may be halogen [e.g. fluoro, 

chloro, bromo, iodo], arenesulf onyloxy [e.g. 
benzenesulf onyloxy, tosyloxy, etc.], alkanesulf onyloxy 
[e.g. mesyloxy, ethanesulf onyloxy , etc.], and the like, in 
which preferable one is halogen. 

35 Preferable compound [I] is one which has phenyl 
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optionally substituted with halogen for R 1 , lower alkoxy 
substituted with carboxy or esterified carboxy for R 2 , 
hydrogen for R 3 , 0, 2 or 3 for n, and a single bond for a 
heavy solid line. 
5 More preferable compound [I] is one which has phenyl 

substituted with halogen for R 1 , methoxy substituted with 
esterified carboxy (more preferably lower alkoxycarbonyl ) 
for R , hydrogen for R 3 , 0 , 2 or 3 for n, and a single 
bond for a heavy solid line. 

10 Most preferable compound [I] is one which has phenyl 

substituted with halogen for R 1 , methoxy substituted with 
lower alkoxycarbonyl for R 2 , hydrogen for R 3 , 2 for n, and 
a single bond for a heavy solid line. 

Suitable pharmaceutical^ acceptable salts of the 

15 object compound [I] are conventional non-toxic salts such 

as an inorganic acid addition salt [e.g. hydrochloride, 
hydrobromide , sulfate, phosphate, etc.], an organic acid 
addition salt [e.g. formate, acetate, trif luoroacetate , 
oxalate, maleate, fumarate, tartrate, methanesulf onate , 

20 benzenesulf onate, toluenesulf onate , etc.], an alkali metal 

salt [e.g. sodium salt, potassium salt, etc.] or the like. 

The processes for preparing the object compound [I] 
is explained in detail in the following. 

25 

Process 1 

The object compound [I] or its salt can be prepared 
by reacting a compound [II] with a compound [III] or its 
salt. 

30 Suitable salt of the compound [III] may be the same 

as those exemplified for the compound [I]. 

The reaction is preferably carried out in the 

presence of a base such as an alkali metal carbonate [e.g. 

sodium carbonate, potassium carbonate, etc.], an alkaline 
3 5 earth metal carbonate [e.g. magnesium carbonate, calcium 



BNSOOCID. <WO 9315041A1J_> 



WO 93/15041 



- 15 - 



PC17JP93/00113 



10 



20 



25 



30 



35 



carbonate, etc . 1 , an alkali metal bicarbonate [e.g. sodium 
bicarbonate, potassium bicarbonate, etc.], 

tri( lower )alkylamine [e.g. trimethylamine , triethylamine , 
etc.], picoline or the like. 

The reaction is usually carried out in a conventional 
solvent, such as an alcohol [e.g. methanol, ethanol, 
propanol, isopropanol, etc.], diethyl ether, 
tetrahydrofuran, dioxane, or any other organic solvent 
which does not adversely influence the reaction. 

The reaction temperature is not critical, and the 
reaction can be carried out under cooling to heating. 

Process 2 

The object compound [lb] or its salt can be prepared 
by subjecting a compound [la] or its salt to 
deesterif ication reaction. 

Suitable salt of the compound [la] may be an 
inorganic or organic acid addition salt as exemplified for 
the compound [ I ] . 

Suitable salt of the compound [lb] may be the same as 
those exemplified for the compound [I]. 

The reaction is carried out in accordance with a 
conventional method such as hydrolysis, reduction or the 
like . 

The hydrolysis is preferably carried out in the 
presence of a base or an acid including Lewis acid. 
Suitable base may include an inorganic base and an organic- 
base such as an alkali metal [e.g. lithium, sodium, 
potassium, etc.], an alkaline earth metal [ e . g .. magnesium, 
calcxum, etc.], the hydroxide or carbonate or bicarbonate 
thereof, trialkylamine [e.g. trimethylamine, 
triethylamine, etc.], picoline, 1 , 5-diazabicyclo[ 4 . 3 . 0 ] - 
non-5-ene , 1 , 4-diazabicyclo[ 2.2. 2 ]octane , 

l,8-dia Z abicyclo[5.4.0]undec-7-ene, or the like. Suitable 
add may include an organic acid [e.g. formic acid, acetic 
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acid, propionic acid, trichloroacetic acid, 
trif luoroacetic acid, etc.], an inorganic acid [e.g. 
hydrochloric acid, hydrobromic acid, hydroiodic acid, 
sulfuric acid, etc.] and Lewis acid [e.g. boron 
5 tribromide , etc . ] . 

The reaction is usually carried out in a solvent such 
as water, an alcohol [e.g. methanol, ethanol, etc.], 
xylene, diethylene glycol monomethyl ether, methylene 
chloride, tetrahydrof uran, a mixture thereof or any other 

10 solvent which does not adversely influence the reaction. 
A liquid base or acid can be also used as the solvent. 
The reaction temperature is not critical and the reaction 
is usually carried out under cooling to heating. 
The reduction can be applied preferably for 

15 elimination of the ester moiety such as 4-nitrobenzyl, 
2-iodoethyl, 2 , 2, 2-trichloroethyl , or the like. The 
reduction method applicable for the elimination reaction 
may include chemical reduction and catalytic reduction. 
Suitable reducing agents to be used in chemical 

20 reduction are a combination of metal [e.g. tin, zinc, 

iron, etc.] or metallic compound [e.g. chromium chloride, 
chromium acetate, etc.] and an organic or inorganic acid 
[e.g. formic acid, acetic acid, propionic acid, 
trif luoroacetic acid, p-toluenesulf onic acid, hydrochloric 

25 acid, hydrobromic acid, etc.]. 

Suitable catalysts to be used in catalytic reduction 
are conventional ones such as platinum catalyst [e.g. 
platinum plate, spongy platinum, platinum black, colloidal 
platinum, platinum oxide, platinum wire, etc.], palladium 

30 catalyst [e.g. spongy palladium, palladium black, 

palladium oxide, palladium on carbon, colloidal palladium, 
palladium on barium sulfate, palladium on barium 
carbonate, etc.], nickel catalyst [e.g. reduced nickel, 
nickel oxide, Raney nickel, etc.], cobalt catalyst [e.g. 

3 5 reduced cobalt, Raney cobalt, etc.], iron catalyst [e.g. 
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reduced iron, Raney iron, etc.], copper catalyst [e a 
reduced copper, Raney copper, Ullman copper, etc.] or'the 

The reduction is usually carried out in a 
conventional solvent which does not adversely influence 
the taction such as water, an alcohol [e.g.. methanol, 
ethanol, propanol, etc.], N , N-dimethylf ormamide , or a 
mixture thereof. Additionally, in case that the 
above- m e n tio n ed acids to be used in chemical reduction are 

suitabi 7 alS ° ^ USSd ^ a S ° 1Vent - ^ther, a 

the H S t0 ^ ^ cata1 ^ reduction may be 

the above-mentioned solvent, and other conventional 
solvent such as diethyl ether, dioxane, tetrahydrof uran 

etc., or a mixture thereof. 

The reaction temperature of this reaction is not 

critical and the reaction is usually carried out under 

cooling to warming. 

In this reaction, in case that the compound [la] 
hav, .-protective group for R 3 and /or a double bond 

for a heavy solid line is used as a starting compound the 
compound [ Ib ] having hydrogen for R 3 and/or a single bond 
for a heavy solid line may be obtained according to 
reaction conditions. This case is included within the 
scope of the present reaction. 

Process 3 

The object compound [Id] or its salt can be prepared 
by reacting a compound [ic] or its salt wl i-h 
[XV] salt with a compound 

suitable salts cf the compounds [Ic] and [IdJ may be 
the same as these exemplified for the compound [I J 
in ..h" 11611 ^ C ° mPOUnd [IV) h *"^ halogen for X is used 

in th ' ^ reaCti ° n " ^eferably ^rried out 

in the presence of a base such as alkali metal [e.g. 
Uthium, sodium, potassium, etc.], the hydroxide or 
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carbonate or bicarbonate, thereof [e.g. sodium hydroxide, 
potassium carbonate, potassium bicarbonate, etc.], 
alkaline earth metal [e.g. calcium, magnesium, etc*], 
alkali metal hydride [e.g. sodium hydride, etc.], alkaline 
5 earth metal hydride [e.g. calcium hydride, etc.], alkali 
metal alkoxide [e.g. sodium methoxide, sodium ethoxide, 
potassium tert-butoxide , etc.], alkaline earth metal 
alkoxide [e.g. magnesium methoxide, magnesium ethoxide, 
etc.] or the like, or alkali metal iodide [e.g. sodium 

10 iodide, potassium iodide, etc.] and said base. 

This reaction is usually carried out in a 
conventional solvent such as tetrahydrof uran , dioxane, 
N,N-dimethylf ormamide , acetone, a mixture thereof, or any 
other solvent which does not adversely influence the 

15 reaction. Additionally, in case that the compound [IV] is 
in liquid, it can also be used as a solvent. 

The reaction temperature is not critical, and the 
reaction is usually carried out under cooling to heating. 

20 Process 4 

The object compound [Ie] or its salt can be prepared 
by reacting a compound [lb] or its reactive derivative at 
the carboxy group or a salt thereof with an amine. 

Suitable salts of the compounds [Ie] and [lb] and its 
25 reactive derivative at the carboxy group may be the same 
as those exemplified for the compound [I]. 

Suitable amine may be ammonia, arenesulf onamide , 
amine substituted with a heterocyclic group. 

The arenesulf onamide may be benzenesulf onamide , 
3 0 me thylbenzenesulf onamide , ethylbenzenesulf onamide , 

naphthalenesulf onamide and the like, in which preferable 
one is methylbenzenesulf onamide . 

The amine substituted with a heterocyclic group may 
be one substituted with a heterocyclic group as mentioned 
35 above such as aminothiazole , aminothiadiazole , 
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aminotriazole, aminotetrazole or the like, in which 
preferable one is aminotetrazole. 

Suitable reaction derivative at the carboxy group of 
the compound [lb] may include an ester, an acid halide, an 
5 acid anhydride and the like. The suitable examples of the 
reactive derivatives may be an acid halide [e.g. acid 
chloride, acid bromide, etc.]; a symmetrical acid 
anhydride; a mixed acid anhydride with 1 , 1 ' -carbonyl 
diimidazole or an acid such as aliphatic carboxylic acid • 
10 [e.g. acetic acid, pivalic acid, etc.], substituted 
phosphoric acid [e.g. dialkylphosphoric acid, 
diphenylphosphoric acid, etc.]; 

an ester such as lower alkyl ester [e.g. methyl ester, 
ethyl ester, propyl ester, hexyl ester, etc.], substituted 
15 or unsubstituted ar ( lower ) alkyl ester [e.g. benzyl ester, 
benzhydryl ester, p-chlorobenzyl ester, etc.], substituted 
or unsubstituted aryl ester [e.g. phenyl ester, tolyl 
ester, 4-nitrophenyl ester, 2 , 4-dinitrophenyl ester, 
pentachlorophenyl ester, naphthyl ester, etc.], or an 
20 ester with N , N-dimethylhydroxylamine , 

N-hydroxysuccinimide, N-hydroxyphthalimide or 
l-hydroxy-6-chloro-lH-benzotriazole, or the like. 

The reaction is usually carried out in a conventional 
solvent such as water, acetone, dioxane, chloroform, 
methylene chloride, ethylene chloride, tetrahydrof uran, 
ethyl acetate, N ,N-dimethylf ormamide , pyridine or any 
other organic solvent which does not adversely influence 
the reaction. Among these solvents, hydrophilic solvents 
may be used in a mixture with water. 

When the compound [lb]" is used in a free acid from in 
the reaction, the reaction is preferably carried out in 
the presence of a conventional condensing agent such as 
N,N ' -dicyclohexylcarbodiimide , N-cyclohexyl-N ' -morpholino- 
ethylcarbodiimide, N-ethyl-N' -( 3-dimethylaminopropyl) - 
carbodiimide, thionyl chloride, oxalyl chloride, lower 
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alkoxycarbonyl halide [e.g. ethyl chlorof ormate , isobutyl 
chloroformate, etc.], 1- ( p-chlorobenzenesulf onyloxy) -6- 
chloro-lH-benzotriazole, or the like. The reaction is 
also preferably carried out in the presence of a 
5 conventional base such as triethylamine , pyridine, sodium 
hydroxide or the like. 

The reaction temperature is not critical, and the 
reaction can be carried out under cooling to heating. 

10 Process 5 

The object compound [If] or its salt can be prepared 
by reacting a compound [V] or its salt with a compound 
[VI] or its salt in the presence of a reducing agent. 

Suitable salt of the compound [V] may be an inorganic 
15 or organic acid addition salt as exemplified for the 
compound [ I ] . 

Suitable salt of the compound [VI] may be the same as 
those exemplified for the compound [I]. 

Suitable reducing agent may be diborane, 
20 borane-organic amine complex [e.g. borane-pyridine 

complex, etc.], alkali metal cyanoborohydride [e.g. sodium 
cyanoborohydride , lithium cyanoborohydride, etc.] and the 
like . 

The reaction is usually carried out in a conventional 
25 solvent such as an alcohol [e.g. methanol, ethanol, etc.], 
dioxane, tetrahydrof uran or any other organic solvent 
which does not adversely influence the reaction. 

The reaction may also be carried out in an acidic 
condition [e.g. presence of acetic acid, etc.] and the 
30 reaction temperature is not critical, and the reaction is 
usually carried out under cooling to warming. 

Process 6 

The object compound [Ih] or its salt can be prepared 
3 5 by subjecting a compound [Ig] or its salt to reduction. 
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Suitable salts of the compounds [Ig] and [In] may be 
the same as those exemplified for the compound [I]. 

The present reduction is carried out by chemical 
reduction, catalytic reduction, or the like. 

Suitable reduction agents to be used in chemical 
reduction are a combination of metal [e.g. tin, zinc, 
iron, etc.] or metallic compound [e.g. chromium chloride 
chromium acetate, etc.] and an organic or inorganic acid' 
[e.g. formic acid, acetic acid, propionic acid, 
trifluoroacetic acid, p- toluenesulf onic acid, hydrochloric 
acid, hydrobromic acid, etc. 

Suitable catalysts to be used in catalytic reduction 
are conventional ones such as platinum catalyst [e.g. 
Platinum plate, spongy platinum, platinum black, colloidal 
Platrnum, platinum oxide, platinum wire, etc.], palladium 
catalyst [e.g. spongy palladium, palladium black, 
palladium oxide, palladium on carbon, colloidal palladium, 
palladium on barium sulfate, palladium on barium 
carbonate, etc.], nickel catalyst [e.g. reduced nickel 
nickel oxide, Raney nickel, etc.], cobalt catalyst [eg 
reduced cobalt, Raney cobalt, etc.], iron catalyst [e.g 
reduced iron, Raney iron, etc.], copper catalyst [e.g. 
reduced copper, Raney copper, Ullman copper, etc.] or the 
like. 

The reduction is usually carried out in a 
conventional solvent which does not adversely influence 
the reaction such as water, an alcohol [e.g. methanol, 
ethanol, propanol, etc.], N,N-dimethylf ormamide, or a 
mrxture thereof. Additionally, in case that the 
above-mentioned acids to be used in chemical reduction are 
in ll( 3 uld ' they can also be used as a solvent. Further a 
suitable solvent to be used in catalytic reduction may be 
the above-mentioned solvent and other conventional solvent 
such as diethyl ether, methylene chloride, dioxane, ethyl 
acetate, tetrahydrof uran, etc., or a mixture thereof 
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The reaction temperature of this reduction is not 
critical and the reaction is usually carried out under 
cooling to warming. 

In this reaction, in case that the compound [Ig] 
having an N-protective group for R 3 and/or a double bond 
for a heavy solid line is used as a starting compound, the 
compound [Ih] having hydrogen for R 3 and/or a single bond 
for a heavy solid line may be obtained according to 
reaction conditions. This case is included within the 
scope of the present reaction. 



20 



Process 7 

The object compound [I] or its salt can be prepared 
by reacting a compound [VII] with a compound [III] or its 
15 salt in the presence of a reducing agent. 

Suitable salts of the compounds [I] and [III] may be 
the same as those exemplified for the compound [I]. 

Suitable reducing agent may be borohydride compound 
such as alkali metal borohydride [e.g. sodium borohydride, 
sodium cyanoborohydride , lithium cyanoborohydride , lithium 
triethylborohydride, etc.], tetrabutylammonium 
cyanoborohydride or the like, in which preferable one is 
alkali metal borohydride. 

The reaction is preferably carried out in the 
presence of a base such as an alkali metal carbonate [e.g. 
sodium carbonate, potassium carbonate, etc.], an alkaline 
earth metal carbonate [e.g. magnesium carbonate, calcium 
carbonate, etc.], an alkali metal bicarbonate [e.g. sodium 
bicarbonate, potassium bicarbonate, etc.], tri (lower )- 
alkylamine [e.g. trimethylamine, triethylamine , etc.], 
picoline or the like. 

The reaction is usually carried out in a conventional 
solvent, such as water, an alcohol [e.g. methanol, 
ethanol, propanol, isopropanol, etc.], dioxane, or any 
other organic solvent which does not adversely influence 
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the reaction, or a mixture thereof. 

reacts reaCti ° n tem P— tare is not critical, and the 
reaction can be carried out under cooling to heating. 



Process 8 

The object compound [ijj or its sail- ™ u 

K „ , . 1 JJ Ui salt can be prepared 

by subjecting a compound [11] or its salt- ►„ t 

„_ ,, J r lts salt to elimination 

reaction of the N-protective group. 

Suitable salts of the compounds [ nj a nd tlj] may be 
the same as those exemplified for the compound [I] 

This reaction is carried out in accordance with a 
conventional method such as hydrolysis, reduction or the 

IS Dr hydr ° lysis is Preferably carried out in the 

presence of a base or an acid including Lewis acid. 

oroa„fcT ble baSS ^ inClUde " inor ^i= base and an 
organic base such as an alkali metal [e.g. sodium, 

ZT.Z^TT'ir alkaline earth metal 

there™' hvo >~ide or carbonate or bicarbonate 

t ::'; r : aik i ia,lne te - s - — 

y amine, etc.], picoline, 1 , 5-diazabicyclo[ 4 3 01- 
non-5-ene, 1 , 4-diazabicyclo[ 2 . 2 . 2 Joctane 
l,a-dia 2 abicyclo[5.4.0]undec-7-ene, or the like 

Suitable acid may include an organic acid [e g 

aciTtrizl' aCe " C 3Cld ' PI0Pi0niC aCld ' -^loioacetic 
hydLhl 0r ° aCetiC 3Cid ' etC ''' an --ganic acid [e.g. 
hydrochloric acid, hydrobromic acid, sulfuric acid 

hydrogen chloride, hydrogen bromide, hydrogen fluoride, 

30 h^chLrllr^f 11 °"~ ^ 

The elimination using trihaloacetic acid [e.g. 
trichloroacetic acid, trif luoroacetic acid, etc.) or the 
ike is preferably carried out in the presence of cation^ 
trapping agents [e.g. anisole, phenol, etc.). 

The reaction is usually carried out in a solvent such 
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as water, an alcohol [e.g. methanol, ethanol, etc.], 
methylene chloride, chloroform, tetrachlorome thane , 
tetrahydrof uran, a mixture thereof or any other solvent 
which does not adversely influence the reaction. A liquid 
5 base or acid can be also used as the solvent. The 

reaction temperature is not critical and the reaction is 
usually carried out under cooling to heating. 

The reduction method applicable for the elimination 
reaction may include chemical reduction and catalytic 
10 reduction. 

Suitable reducing agents to be used in chemical 
reduction are a combination of metal [e.g. tin, zinc, 
iron, etc.] or metallic compound [e.g. chromium chloride, 
chromium acetate, etc.] and an organic or inorganic acid 

15 [e.g. formic acid, acetic acid, propionic acid, 

trif luoroacetic acid, p-toluenesulf onic acid, hydrochloric 
acid, hydrobromic acid, etc.]. 

Suitable catalysts to be used in catalytic reduction 
are conventional ones such as platinum catalysts [e.g. 

20 platinum plate, spongy platinum, platinum black, colloidal 
platinum, platinum oxide, platinum wire, etc.], palladium 
catalysts [e.g. spongy palladium, palladium black, 
palladium oxide, palladium on carbon, colloidal palladium, 
palladium on barium sulfate, palladium on barium 

25 carbonate, etc.], nickel catalysts [e.g. reduced nickel, 
nickel oxide, Raney nickel, etc.], cobalt catalysts [e.g. 
reduced cobalt, Raney cobalt, etc.], iron catalysts [e.g. 
reduced iron, Raney iron, etc.], copper catalysts [e.g. 
reduced copper, Raney copper, Ullman copper, etc.] and the 

30 like. 

In case that the N-protective group is benzyl, the 
reduction is preferably carried out in the presence of a 
combination of palladium catalysts [e.g. palladium black, 
palladium on carbon, etc.] and formic acid or its salt 
35 [e.g. ammonium formate, etc.]. 
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The reduction is usually carried out in a 

tT^T 1 SOlVSnt WhlCh adVSrSely 

the eact.cn such as water, methanol, ethanol, propanol 

N,N-d im ethylforma m ide, or a mixture thereof 

used1r\ llY : " CaSS ntioned acids to be 

in It ! , FUrthSr ' 3 SU±table SOlvent to used 

and rSdUCtion m ^ the above-mentioned solvent 

and other conventional solvent such as diethyl ether 
dxoxane, tetrahydrofuran, etc. or a mixture thereof.' 
The reaction temperature of this reduction is not 

cooLn! reaCti ° n 13 carried out under 

cooling to heating. 

In this reaction, in case that the compound fli] 
havr lower alkyl. lower alkenyl or Xo „ er alko J 

TZlZZ ^ Wlth eSt ««^ -ino 

ft TUX ""V St « ified —boxy, lower, alkyl. or nitro 

« a st 3 ^ b ° nd f ° r 3 - used 

alkvl T COrnP ° Und ' the e ««Pound t«] having lower 

alkyl lower alkenyl or lower alkoxy, each of which is 
substituted with carboxy , fflino substituted "* 
carboxy, lower, alkyl, or a m ino for and/cr a single bond 
for a heavy solxd line may be obtained according to 

scope o° f " t C h ° e nditi °-- Thi * i- i-luded within the 

scope of the present reaction. 

riT ™ e H rting C ° mpounds [I"a], [Illb], [i IIc] 

[Hid] and viil or * <= = n- t-u l -lj.au j , 

fol1 • Salt thereof can be prepared by the 

following processes. Y 



35 
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Process A 




O-R 



dealkylation 
. >. 



[viii] 
or its salt 



10 




15 



(CHJ n 
c n 



[1X1 
or its salt 



20 



Process B 



R 3 -NH- 




25 



[IV] 



-OH 



( CH ) 
2. n 



[IX] 
or its salt 



30 




[Ilia] 
or its salt 



BNSDOCID: <WO 931 5041 A1 J_> 



WO 93/15041 



- 27 - 



PCT/JP93/00113 



Process c 




(CH-) 
n 



elimination of the 
N-protective group 



[IHb] 
or its salt 



10 




(CH n ) 
2 n 



15 



[IIIc] 
or its salt 



Process D 



2.0 



R -C-CH- 



LX] 



oxidation 



o o 

1 11 » 1 

R -C-CH-O-CH-C-R 1 



OH 



OH 



25 



Process E 



[VII] 



30 



OH 



R -CH-CH„-Y J 



O 

1 /\ 
R -CH-CH. 



[XI] 



[II] 



35 
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Process F 



5 




[XII] 
or its salt 

Process G 



15 




[XIII] 
or its salt 



Process H 




[IIIc] 
or its salt 

Process I 




[XII] 
or its salt 
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[XIII ] 

or its salt 




[IIIc] 
or its salt 




[XIV] 
or its salt 
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Process J 



10 




,C Vn 



[XIVJ 
or its salt 




(CH 2>n 



[IIIc] 
or its salt 



15 



20 



25 



wherein R 2 , r 2 r 3 r 3 4 

c b ' ^ ' X and a heavy solid line are 

each as defined above, 
is lower alkyl, 
R c is hydrogen or lower alkyl optionally 

i substituted with lower alkylthio, 
Y is acid residue, 

Y 2 is lower alkylsulfonyloxy or arylsulf onyloxy 
and 

R d is an N-protective group or lower alkyl 

optionally substituted with lower alkylthio. 

starting Processes for preparing the 

startxng compound are explained in detail in the 
following. 
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Process A 

The compound [IX] or its salt- r. a « k~ 
, . s Sa - Lt can be prepared by 

Suitable salt of the compound [viiij may be an . 

°° r5aniC M ° r9anic acid addition salt as exe m plifi ed for 
the compound [i]. ror 

Suitable salt of the compound [IX ] may be the same as 
those exemplified for the compound [I]. . 
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The reaction is carried out in the presence of an 
acid including Lewis acid [e.g. hydrochloric acid, 
hydrobromic acid, hydroiodic acid, boron tribromide, boron 
trichloride, etc.] or tri ( lower alkyl) silyliodide [e.g. 
trimethylsilyliodide, etc.]. 

The reaction is usually carried out in a solvent such 
as water, acetic acid, methylene chloride, 
tetrahydrofuran, a mixture thereof or any other solvent 
which does not adversely influence the reaction. 
Additionally, in case that the above-mentioned acids are 
in liquid, they can also be used as a solvent. 

The reaction temperature is not critical and the 
reaction is usually carried out under cooling to heating. 



15 Process B 



35 



The compound [Ilia] or its salt can be prepared by 
reacting a compound [IX] or its salt with a compound [IV]. 

Suitable salt of the compound [Ilia] may be the same 
as those exemplified for the compound [I]. 

When the compound [IV] having halogen for X is used 
in this reaction, the reaction is preferably carried out 
in the presence of a base such as alkali metal [e.g. 
lithium, sodium, potassium, etc.], the hydroxide or 
carbonate or bicarbonate thereof [e.g. sodium hydroxide, 
potassium carbonate, potassium bicarbonate, etc.], 
alkaline earth metal [e.g. calcium, magnesium, etc.], 
alkali metal hydride [e.g. sodium hydride, etc.], alkaline 
earth metal hydride [e.g. calcium hydride, etc.], alkali 
metal alkoxide [e.g. sodium methoxide, sodium ethoxide, 
potassium tert-butoxide, etc.], alkaline earth metal 
alkoxide [e.g. magnesium methoxide, magnesium ethoxide, 
etc.] or the like, or alkali metal iodide [e.g. sodium 
iodide, potassium iodide, etc.] or the like. 

Additionally, the reaction is also preferably carried 
out in the presence of phase transfer catalyst [e.g. 
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tetra-n-butylammonium bromide, etc.]. 

This reaction is usually carried out in a 
conventional solvent such as tetrahydrof uran, dioxane, 
aromatic hydrocarbon [e.g. benzene, toluene, xylene, 
etc.], N,N-dimethylformamide, acetone, a mixture thereof, 
or any other solvent which does not adversely influence 
the reaction. Additionally, in case that the compound 
[VI] is in liquid, it can also be used as a solvent. 

The reaction temperature is not critical, and the 
reaction is usually carried out under cooling to heating. 

Process C 

The compound [Illc] or its salt can be prepared by 
subjecting a compound [nib] or its salt to elimination 
15 reaction of the N-protective group. 

Suitable salts of the compounds [nib] and [IIIc] may 
be the same as those exemplified for the compound [I]. 

This reaction can be carried out in substantially the 
same manner as Process 8, and therefore the reaction mode 
20 and the reaction condition [e.g. solvent, reaction 

temperature, etc.] of this reaction are to be referred to 
those explained in Process 8. 



25 



30 



Process D 

The compound [VII] can be prepared by subjecting a 
compound [X] to oxidation. 

Suitable oxidizing agent to be used in this oxidation 
may be selenium dioxide and the like. 

The reaction is usually carried out in a conventional 
solvent such as water, dioxane, acetic anhydride or any 
other organic solvent which does not adversely influence 
the reaction, or a mixture thereof. 

The reaction temperature is not critical, and the 
reaction is usually carried out under heating. 
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Process E 

The compound [II] can be prepared by reacting a 
compound [XI] with a base. 

Suitable base may be alkali metal [e.g. lithium, 
5 sodium, potassium, etc.], the hydroxide or carbonate or 
bicarbonate thereof [e.g. sodium hydroxide, potassium 
carbonate, potassium bicarbonate, etc.], alkaline earth 
metal [e.g. calcium, magnesium, etc.], alkali metal 
hydride [e.g. sodium hydride, etc.], alkaline earth metal 

10 hydride [e.g. calcium hydride, etc.], alkali metal 
alkoxide [e.g. sodium methoxide, sodium ethoxide, 
potassium tert-butoxide , etc.], alkaline earth metal 
alkoxide [e.g. magnesium methoxide, magnesium ethoxide, 
etc.] and the like. 

15 The reaction is usually carried out in a conventional 

solvent such as water, an alcohol [e.g. methanol, ethanol, 
etc.], diethyl ether, tetrahydrof uran, dioxane, 
dime thoxy ethane or any other organic solvent which does 
not adversely influence the reaction, or a mixture 

20 thereof. 

The reaction temperature is not critical, and the 
reaction can be carried out under cooling to heating. 

Process F 

25 The compound [XIII] - or its salt can be prepared by 

reacting a compound [XII] or its salt with lower 
alkanesulf onyl halide or arenesulf onyl halide. 

Suitable salts of the compounds [XII] and [XIII] may 
be an inorganic acid addition salt as exemplified for the 

3 0 compound [I]. 

Suitable lower alkanesulf onyl halide may be mesyl 
chloride, ethanesulf onyl bromide and the like. 

Suitable arenesulf onyl halide may be benzenesulf onyl 
chloride, tosyl chloride and the like. 
35 The reaction is preferably carried out in the 
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presence of a base as explained in Process 1 . 

The reaction is usually carried out in a conventional 
solvent such as water, an alcohol [e.g. methanol, ethanol, 
etc.], diethyl ether, tetrahydrof uran , dioxane , pyridine 
5 or any other organic solvent which does not adversely 

influence the reaction, or a mixture thereof. 

The reaction temperature is not critical, and the 
reaction can be carried out under cooling to warming. 

10 Process G 

The compound [Ilic] or its salt can be prepared by 
the following method. Namely, l) the compound [XIII] or 
its salt is firstly reacted with an azide compound, and 
then 2) subjecting the resultant product to catalytic 

15 reduction. 

Suitable salts of the compounds [Ilic] and [XIII] may 
be the same as those exemplified for the compound [I]. 

In the first step, suitable azide compound may be 
alkali metal azide [e.g. sodium azide, potassium azide, 
etc.], alkaline earth metal azide [e.g. calcium azide, 
etc.], hydrogen azide and the like. The reaction is 
usually carried out in a conventional solvent such as 
tetrahydrof uran, dioxane, dimethyl sulfoxide, 
N,N-dimethylformamide or any other organic solvent which 
does not adversely influence the reaction. The reaction 
temperature is not critical, and the reaction is usually 
carried out under cooling to heating. 

in the second step, this reaction can be carried out 
xn substantially the same manner as catalytic reduction 
explained in Process 8, and therefore the catalyst, the 
reaction mode and the reaction condition [e.g. solvent, 
reaction temperature, etc.] of this reaction are to be ' 
referred to those as catalytic reduction explained in 
Process 8 . The reduction may be also carried out in the 
presence of combination of palladium catalysts [e.g. 



35 
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palladium black, palladium on carbon, etc.] and formic 
acid or its salt [e.g. ammonium formate, etc.]. 

Process H 

5 The compound [Hid] or its salt can be prepared by 

reacting a compound [IIIc] or its salt with an 
N-protective agent or lower alkylthiot lower ) alkyl halide. 

Suitable salts of the compound [IIIc] and [Hid] may 
be the same as those exemplified for the compound [I]. 
10 Suitable N-protective agent may be a halogen compound 

of N-protective group aforementioned such as acetyl 
chloride, tert-butoxycarbonyl chloride, benzyl chloride, 
benzyl bromide or the like. 

Suitable lower alkyl thio ( lower ) alkyl halide may be 
15 methylthiomethyl chloride, methylthioethyl chloride or the 
like . 

The reaction is preferably carried out in the 
presence of a base as explained in Process 1 . 

The reaction is usually carried out in a conventional 
20 solvent such as water, an alcohol [e.g. methanol, ethanol, 
etc.], tetrahydrof uran, dioxane, pyridine or any other 
organic solvent which does not adversely influence the 
reaction, or a mixture thereof. 

The reaction temperature is not critical, and the 
25 reaction can be carried out under cooling to heating. 

Process I 

The compound [XIV] or its salt can be prepared by 
reacting a compound [XII] or its salt with phthalimide in 
3 0 the presence of triphenylphosphine and diethyl 
azodicarboxylate . 

Suitable salts of the compound [XII] and [XIV] may be 
the same as those exemplified for the compound [I]. 

The reaction is usually carried out in a conventional 
3 5 solvent such as diethyl ether, tetrahydrof uran, dioxane or 
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any other organic solvent which does not adversely 
influence the reaction. 

The reaction temperature is not critical, and the 
reaction is preferably carried out at ambient temperature 
or under warming to heating. 

Process J 

The compound [Hie] or its salt can be prepared by 
reacting a compound [XIV] or its salt with hydrazine. 

Suitable salts of the compounds [Illc] and [XIV] may 
be an inorganic or organic acid addition salt as 
exemplified for the compound [I]. 

The reaction is usually carried out in a conventional 
solvent such as water, an alcohol [e.g. methanol, ethanol, 
etc.] or any other organic solvent which does not 
adversely influence the reaction, or a mixture thereof. 

The reaction temperature is not critical, and the 
reaction can be carried out at ambient temperature or 
under warming to heating. 

The compounds obtained by the above processes can be 
isolated and purified by a conventional method such as 
pulverization, recrystallization, column chromatography, 
reprecipitation, or the like, and converted to the desired 
salt in conventional manners, if necessary. 

It is to be noted that the compound [I] and the other 
compounds may include one or more stereoisomers due to 
asymmetric carbon atoms, and all of such isomers and 
mixture thereof are included within the scope of this 
invention. 

The object compound [I] and pharmaceutical^ 
acceptable salts thereof possess gut selective 
sympathomimetic and anti-pollakiuria activities, and are 
useful for the treatment and/or prevention of 
gastrointestinal disorders caused by smooth muscle 
contractions in human beings or animals, and more 
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particularly to methods for the treatment and/or 
prevention of spasm or hyperanakinesia in case of 
irritable bowel syndrome, gastritis, gastric ulcer, 
duodenal ulcer, enteritis, cholecystopathy, cholangitis, 
5 urinary calculus and the like; and for the treatment 

and/or prevention of dysuria such as pollakiuria, urinary 
incontinence or the like in case of nervous pollakiuria, 
neurogenic bladder dysfunction, nocturia, unstable 
bladder, cystospasm, chronic cystitis, chronic prostatitis 

10 or the like. Additionally, the object compound is 

expected to be useful as therapeutical and/or preventive 
agents for obesity and glaucoma. 

In order to illustrate the usefulness of the object 
compound [I], the pharmacological data of the compound [I] 

15 are shown in the following. 

Test 1 

Effect on isolated rat distal colon : 

20 (i) Test Method : 

Male SD rats (18 0-230 g) were used. Animals were 
fasted for 24 hours prior to experiment. Distal colon was 
removed immediately after sacrifice and placed in an organ 
bath containing 25 ml Tyrode solution aerating with 9 5% 

25 o 2 , 5% C0 2 at 37 °C. The strip was mounted under 0.5 g 
tension and spontaneous contractions were recorded 
isometrically . After the mobility was of a uniform size, 
test compound was added to an organ bath and the 
contractions were observed over a 3 0 minutes period. 

30 Effect of test compound was calculated by comparing 
contractions before and after test compound. 
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(ii) Test Results 



Test Compound 
( Example No. ) 


IC 50 (M) 


1 


6.8 x 10" 10 


2-3) 


8.4 x 10~ 10 


3-2) 


6.6 x 10" 10 



10 



15 



20 



25 



Test 2 

Effect on isolated non-pregnant rat uterus : 

(i) Test Method : 

Female SD rats (150-180 g) were used. 48 and 24 
hours prior to use, rats were given estradiol ( ovahormon 
benzoat : Trademark, Teikoku Hormone Mfg. Co., Ltd.) 
suboutaneously at a dose of 40 ug/rat to induce oestrus. 
The animals were killed and uterine horns were removed. 
Each strip was placed in an organ bath containing 25 ml 
Locke solution aerating with 95% o 2 , 5% CO., at 37 °C under 
1 g tension. Contractions were recorded isometrically . 
After the spontaneous contractions were of a uniform -size 
test compound was added to organ bath. The motility was 
observed over a 20 minutes period. Effect of test 
compound was calculated by comparing contractions before 
and after test compound. 



(ii) Test Results : 



30 



Test Compound 
(Example No. ) 


IC 5() (M) 


1 


2.0 x 10" 7 


2-3) . 


4.4 x 10~ 7 


3-2) 


2.4 x 10~ 7 
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For therapeutic purpose, the . compound [I] and a 
pharmaceutical^ acceptable salt thereof of the present 
invention can be used in a form of pharmaceutical 
preparation containing one of said compounds, as an active 
ingredient, in admixture with a pharmaceutically 
acceptable carrier such as an organic or inorganic solid, 
semi-solid or liquid excipient suitable for oral, 
parenteral or external (topical) administration. The 
pharmaceutical preparations may be capsules, tablets, 
dragees, granules, suppositories, solutions, lotion, 
inhalant, ophthalmic preparations, suspension, emulsion, 
ointment, gel, or the like. If desired, there may be 
included in these preparations, auxiliary substances, 
stabilizing agents, wetting or emulsifying agents, buffers 
and other commonly used additives. 

While the dosage of the compound [I] will vary 
depending upon the age and condition of the patient, an 
average single dose of about 0.1 mg, 1 mg, 10 mg, 50 mg, 
100 mg, 250 mg, 500 mg and 1000 mg of the compound [I] may 
be effective for treating the above-mentioned diseases. 
In general, amounts between 0.1 mg/body and about 1,000 
mg/body may be administered per day. 



- to be continued on the next page - 
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The following Preparations and Examples are given for 
the purpose of illustrating this invention. 

Preparation 1 

To a mixture of 3 -methoxy-6 , 7 , 8 , 9-tetrahydro-5H- 
benzocyclohepten-6-one (3.6 g) , benzylamine (2.5 ml), and 
acetic acid (27 ml) in water bath was added portionwise 
sodium cyanoborohydride (0.49 g) , and the mixture was 
stirred at ambient temperature for 5 hours. Additional 
benzylamine (2.5 ml) and sodium cyanoborohydride (0.10 g) 
were added to the mixture, and stirring was continued for 
an additional 2 hours. The reaction mixture was made 
alkaline (pH>8) with 10% sodium hydroxide (150 ml), and 
extracted once with ethyl acetate. The extract was washed 
with brine, dried over anhydrous sodium sulfate, and 
concentrated in vacuo. The residue was purified by column 
chromatography on silica gel (gradient elution; 
n-hexane-ethyl acetate,- 3:1 to 2:1 to 1:1) to give 

N-benzyl-3-methoxy-6,7,8,9-tetrahydro-5H-benzocyclohepten- 
6-amine (4.8 g) as an oil. 

IR (Film) : 3320 cm -1 

NMR (CDC1 3 , 6) : 1-3-2.2 (5H, m) , 2.6-3.0 (5H, m) , 
3-78 (3H, s), 3.79 (1H, d, J=13Hz), 3.89 ( 1H, 
d, J=13Hz), 6.63 (1H, dd, J=2Hz, 8Hz), 6.73 (1H, 
d, J=2Hz), 6.99 (1H, d, J=8Hz), 7.2-7.4 (5H, m)' 

MASS (m/z) : 281 



Preparation 2 

The following compound was obtained according to a 
3 0 similar manner to that of Preparation 1. 

1 ) N-Benzyl-2-methoxy-6 , 7 , 8 , 9-tetrahydro-5H- 
benzocyclohepten-6-amine 
IR (Film) : 3320 cm" 1 
35 NMR (CDCI3, 6) : 1-2-2.2 (5H, m), 2.5-3.0 ( 5H , m) , 
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3.77 (3H. s), 3.77 (1H, d, J=13Hz), 3.87 (1H, d, 
J=13Hz), 6.6-6.7 (2H, m) , 7.0-7.1 (1H, m) , 
7.1-7.4 (5H, m) 
MASS (m/z) : 281 



N-Benzyl-3-nitro-6 ,7 , 8 , 9-tetrahydro-5H- 
benzocyclohepten-6-amine 
mp : 64-68°C 

IR (Nujol). : 1520, 1335 cm" 1 
-° NMR (CDC1 3> 6 ) : 1.40-1. 65 (1H, m) , 1.75-2.15 (3H, 

m), 2.65-3.05 (5H, m), 3.80 (1H, d, J=13.1Hz), 
3.89 (1H, d, J=13.1Hz), 7.2-7.35 (6H, m) , 
7.93-8.03 (2H, m) 
MASS (m/z) : 296 



3 ) N-Methylthioethyl- ( 7-nitro-l , 2,3, 4-tetrahydro-2- 
naphthyl ) amine 

IR (Neat) : 3300, 1510, 1340 cm" 1 

NMR (CDC1 3 , 6) : 1.56-1.82 (1H, m) , 2.00-2.19 (1H, 
m), 2.11 (3H, s), 2.60-3.20 (9H, m), 7.22 (1H, 
d, J=9.1Hz), 7.89-8.02 (2H, m) 



Preparation 3 

A mixture of N-benzyl-3-methoxy-6 ,7 , 8 , 9-tetrahydro- 
5H-benzocyclohepten-6 -amine (3.0 g) and 47% hydrobromic 
acid (106 ml) was stirred at 130° C for 1.5 hours. After 
cooling, the reaction mixture was concentrated in vacuo. 
To the residue was added 28% ammonium hydroxide, and the 
whole was extracted once with ethyl acetate. The extract 
was washed twice with brine, dried over anhydrous sodium 
sulfate, and concentrated in vacuo. The residue was 
purified by column chromatography on silica gel (gradient 
elution; chlorof orm-methanol ; 25:1 to 15:1) to give 
8-benzylamino-6 ,7 , 8 , 9-tetrahydro-5H-benzocyclohepten-2-ol 
35 (1.9 g) as an oil, which solidified on standing. 
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mp : 87-89°C 
IR (Nujol) : 3470 cm -1 

NMR (CDC1 3/ 6) : 1.4-2.2 ( 4H, m) , 2.5-3.7 (7H, m) , 
3.80 (2H, s), 6.4-6.6 (2H, m), 6.8-7.0 (1H, m) 
7-1-7.4 (5H, m) 
MASS (m/z) : 267 

Preparation 4 

The following compound was obtained according to a 
similar manner to that of Preparation 3. 

1 ) 6-Ben 2 ylamino-6 , 7,8, 9-tetrahydro-5H- 
benzocyclohepten-2-ol 
mp : 124-125°C 
15 IR (Nujol) : 3280 cm" 1 

NMR (CDC1 3 , «> 1-4-2.2 (4H, m) , 2 . 2 -3.6 (7H, m) , 

3.78 (1H, d, J=13Hz), 3.88 (1H, d, J=13H 2 ), 
6-4-6.6 (2H, m), 6.9-7.0 (1H, m) , 7.2-7.4 (5H, 
m) 

20 MASS (m/z) : 267 

2 ) 9-Ben Z ylamino-5 ,6,7,8,9 , 10-hexahydrobenzocyclo- 
octen-2-ol 

IR (Neat) : 3280, 2680, 2580, 1605 cm" 1 
NMR (CDCI3, ^ ■■ 1-1-1-8 (6H, m), 2.5-3.0 (5H, m) , 
3-87 (2H, s), 6.54 (1H, d, J=2.7H 2 ), 6.61 (1 H , 
dd, J=2.7Hz, 8.1H2), 6.96 (1H, d, J=8.1Hz), 
7.15-7.5 (5H, m) 
MASS (m/z) : 281 



25 



30 



35 



Preparation 5 

To an ice-cooled solution of 8-benzylajnino-6 , 7 8 9- 
tetrahydro-5H-benzocyclohepten-2-ol (1.7 g ) in toluene (56 
ml) was added portionwise sodium hydride (60% dispersion 
in mineral oil; 0 .31 g ) . After the addition was complete 
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the mixture was stirred at 7 0 °C for- 1 hour. After 
cooling, a mixture of ethyl bromoacetate (0.81 ml) and 
tetra-n-butylammonium bromide (0.10 g) in toluene (14 ml) 
was added, and the mixture was stirred at 70 °C for 4 
5 hours. After cooling, the reaction mixture was poured 
into saturated aqueous ammonium chloride, and extracted 
once with ethyl acetate. The extract was washed with 
water and brine, dried over anhydrous sodium sulfate, and 
concentrated in vacuo. The residue was purified by column 
10 chromatography on silica gel (gradient elution; 

chloroform-ethanol; 25:1 to 5:1) to give N-benzyl-3- 
ethoxycarbonylmethoxy- 6,7,8 , 9-tetrahydro-5H-benzocyclo- 
hepten-6-amine (2.0 g) as an oil. 

IR (Film) : 3600, 3300, 1750 cm" 1 
15 NMR (CDC1 3 , 6) : 1.29 (3H, t, J=7Hz ) , 

1.3-2.2 (5H, m), 2.6-3.0 (5H, m) , 
3.78 (1H, d, J=13Hz), 3.88 (1H, d, J=13Hz), 
4.26 (2H, g, J=7Hz), 4.58 (2H, s), 

6.61 (1H, dd, J=2Hz, 8Hz), 6.76 (1H, d, J=2Hz), 
20 6.98 (1H, d, J=8Hz>, 7.0-7.4 (5H, m) 

MASS (m/z) : 353 

Preparation 6 

The following compound was obtained according to a 
25 similar manner to that of Preparation 5. 

1 ) N-Benzyl-2-ethoxycarbonylmethoxy-6 , 7,8,9- 
tetrahydro-5H-benzocyclohepten-6 -amine 
IR (Film) : 3300, 1740 cm" 1 
30 NMR (CDC1 3 , 6) : 1.29 (3H, t, J=7Hz ) , 

1.3-2.2 (5H, m), 2.5-3.0 (5H, m) , 
3.77 (1H, d, J=13Hz), 3.87 (1H, d, J=13Hz), 
4.26 (2H, g, J=7Hz ) , 4.58 (2H, s), 

6.62 (1H, dd, J=2Hz, 8Hz), 6.69 (1H, d, J=2Hz), 
35 7.06 (1H, d, J=8Hz), 7.1-7.4 (5H, m) 
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2) 



3) 



MASS (m/z) : 353 

N-Benzyl-2-bis ( ethoxycarbonyl )methoxy-6 ,7,8 9- 

tetrahydro-SH-benzocyclohepten-e-amine 
IR (Film) : 3220, 1740 cm" 1 

NMR (CDCl,,, 6) : 1. 29 (6H , t , J=7Hz ) , 1.38 (IH, br 
s), 1.4-1.6 (IH, m), 1.6-2.1 (3H, m) , 2.5-2.9 
(5H, m), 3.7-3.9 (2H, m), 4.30 (4H, g, J=7Hz ) , 
5-15 (IH, s), 6.66 (IH, dd, J=2Hz, J=8Hz ) , 6.75 
(IH, d, J=2Hz), 7.05 (IH, d, J=8Hz), 7.1-7.4 
(5H, m) 
MASS (m/z) : 426 (M+H) + 

N-Benzyl-3-ethoxycarbonylmethoxy-5 , 6,7,8,9,10- 
hexahydrobenzocycloocten-6-amine 
IR (Neat) : 1750, 1600 cm -1 

NMR (CDCI3, 5 > : 1-1-2-0 (6H, m) , 1.29 ( 3H, t, 
J-7.1HZ), 2.6-3.0 (5H, m) , 3.85 (IH, d, 
J=13.4Hz), 3.93 (IH, d, J=13.4Hz), 4.25 (2H, g 
J-7.1HZ), 4.57 (2H, s), 6.6-6.8 (2H, m) , 
6-95-7.1 (IH, m), 7.2-7.55 ( 5H, m) 
MASS (m/z) : 367 

Ethyl 2- [ 8- ( benzylamino ) -6 , 7 , 8 , 9-tetrahydro-5H- 
benzocyclohepten-2-yloxy]propionate 
IR (Film) : 3320, 1720, 1600 cm -1 

NNR (CDCI3, «> : 1-28 (3H, t, J=7.0Hz), 1.35-2.10 
(4H, m), 1.60 (3H, d, J=6 . 8Hz ) , 2.6-2.95 ( 5H 
n», 3.77 (IH, d, J=13Hz), 3.87 (1 H , d, J=13Hz) 
4.20 (2H, g, J=7 . 0Hz ) , 4.70 (IH, g, J= 6 . 8Hz ) , 
6.56 (IH, dd, J=2.7Hz, 8.2Hz), 6.74 ( IH d 
J-2-7HZ), 6.96 (IH, d, J=8.2Hz), 7.2-7.4 ( 5H, m) 

Preparation 7 

A mixture of N-benzyl-3-ethoxycarbonylmethoxy- 



4) 
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6,7,8,9-tetrahydro-5H-benzocyclohepten-6-amine (1.8 g) , 
ammonium formate (3.2 g) , 10% palladium on carbon (50% 
wet; 0.72 g), and ethanol (50 ml) was refluxed for 0.5 
hour. After cooling, the catalyst was filtered off, and 
5 rinsed with ethanol. The solvent was removed in vacuo, 

and the residue was purified by column chromatography on 
silica gel (gradient elution; chlorof orm-ethanol; 10:1 to 
5:1) to give 3-ethoxycarbonylmethoxy-6 , 7 , 8 , 9-tetrahydro- 
5H-benzocyclohepten-6-amine (1.2 g) as an oil. 
10 IR (Film) : 3360, 1750 cm" 1 

NMR (CDC1 3 , 6) : 1.29 (3H, t, J=7Hz ) , 
1.4-2.5 (6H, m), 2.5-3.2 (5H, m) , 
4.26 (2H, q, J=7Hz ) , 4.58 (2H, s), 
6-62 (1H, dd, J=2Hz, 8Hz), 6.75 (1H, d, J=2Hz ) , 
15 6.98 (1H, d, J=8Hz) 

MASS (m/z) : 263 

Preparation 8 

The following compound was obtained by reacting the 
compound, which was prepared according to a similar manner 
to that of Preparation 7, with hydrogen chloride. 



20 



2-Ethoxycarbonylmethoxy-6 ,7,8, 9-tetrahydro- 
5H-benzocyclohepten-6-amine hydrochloride 
25 mp : 151-156°C 

IR (Nujol) : 3100-2000, 1740 cm" 1 
NMR (DMSO-d 6 , 6) : 1.0-1.5 (1H, m) , 

1-21 (3H, t, J=7Hz), 1.6-2.3 (3H, m) , 
2.5-3.2 (5H, m), 4.16 (2H, q, J=7Hz ) , 
4-72 (2H, s), 6.66 (1H, dd, J=2Hz, 8Hz), 
6.74 (1H, d, J=2Hz), 7.04 (1H, d, J=8Hz ) , 
8.0-8.5 (3H, br s) 
MASS (m/z) : 263 (M + -HC1) 

35 



30 
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Preparation 9 

The following compound was obtained by reacting the 
compound, which was prepared according to a similar manner 
to that of Preparation 1, with hydrogen chloride. 

N-Benzyl-3-methoxy-5 , 6,7,8,9, 10-hexahydrobenzocyclo- 
octen-6-amine hydrochloride 
mp : 178-180°C 

IR (Nujol) : 2640, 2575, 1600, 1580 cm" 1 
NNR (DMSO-d 5 , 6) : 0.8-1.1 (1H, m) , 1.3-1.55 (1H, 

m), 1.8-1.9 (4H, m), 2.55-2.8 (2H, m) , 2.95-3.3 
(3H, m), 3.72 (3H, s), 4.27 (2H, m), 6.7-6.85 
(2H, m), 7.0-7.1 (1H, m) , 7. 35-7.65 ( 5H, m) , 
9-2-9.5 (1H, m), 9.6-9.9 (1H, m) 

Preparation 10 

The following compounds were obtained by reacting the 
compounds, which were prepared according to a similar 
manner to that of Preparation 5, with hydrogen chloride. 

1 ) N-Benzyl-3-pentyloxy-6 , 7,8, 9-tetrahydro-5H- 
benzocyclohepten-6-amine hydrochloride 
mp : 188-193°C 
IR (Nujol) : 1605, 1580 cm" 1 
25 mm (DMSO-d 6 , 5) : 0.9 (3H, t, J=7.0Hz), 1.1-1. 5 

(5H, m), 1.6-2.1 (4H, m) , 2.25-2.45 (1H, m) , 
2-6-3.3 (5H, m), 3.91 (2H, t, J=6.4Hz), 4.1-4.3 
(2H, m), 6.68 (1H, dd, J=2 . 5Hz-, 8.2Hz), 6.84 
(1H ' d ' J =2-5Hz), 7.01 (1H, d, J=8.2Hz), 7.35-7.5 
(3H ' m) > 7.6-7.7 (2H, m), 8.3-8.6 (2H, m) 



20 



2) 



35 



N-Benzyl-3 - ( 2-oxopentyloxy ) -6,7,8, 9-tetrahydro-5H- 
benzocyclohepten-6-amine hydrochloride 
mp : 166-169°C 

IR (Nujol) : 2425, 2375, 1715, 1610 cm" 1 
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NMR (DMSO-dg, 6) : 0.87 (3H, t, J=7.4Hz), 1.05-1.4 
(1H, m), 1.54 (2H, sextet, J=7 . 4Hz ) , 1.8-2.1 
(2H, m), 2.3-2.45 (1H, m) , 2.45-2.6 (2H, m) , 
2.6-3.3 (5H, m), 4.26 (2H, s), 4.75 (2H, s), 
5 6.64 (1H, dd, J=2 . 6Hz , 8.3Hz), 6.84 (1H, d, 

J=2.6Hz), 7.02 (1H, d, J=8.3Hz), 7.35-7.5 (3H, 
m), 7.6-7.7 (2H, m) , 9.35-9.75 (2H, m) 

3) N-Benzyl-3-( ( RS ) -2-oxopentan-3-yloxy ) -6 , 7 , 8 , 9- 
10 tetrahydro-5H-benzocyclohepten-6-amine hydrochloride 

mp : 162-166°C 

IR (Nujol) : 2420, 2350, 1715, 1605 cm" 1 

NMR (DMSO-dg, <5) : 0.8-1.1 (3H, m) , 1.05-1.4 (IB, 

m), 1.7-2.1 (4H, m), 2.14 {3H, s), 2.2-2.4 (1H, 
15 m), 2.6-3.3 (5H, m) , 4.25 ( 2H, s), 4.65 (1H, m) , 

6.5-6.7 (1H, m), 6.8-6.9 (1H, m) , 7.0-7.05 (1H, 
m), 7.4-7.65 (5H, m) , 8.8-9.2 (2H, m) 
MASS (m/z) : 351 (M-HCl)"*" 

20 4) N-Benzyl-2-ethoxycarbonylmethoxy-6,7-dihydro-5H- 
benzocyclohepten-7 -amine hydrochloride 
mp : 121.5-131°C 

IR (Nujol) : 2750-2300, 1755, 1600-1570, 1200 cm" 1 
NMR (DMSO-d 6 , 6) : 1.21 (3H, t, J=7 . 1Hz ) , 2.16 (1H, 
25 m), 2.39 (1H, m) , 2.7-2.95 (2H, m) , 4.02 (1H, 

m), 4.1-4.25 (4H, m) , 4.76 (2H, s), 6.11 (1H, 
dd, J=11.8Hz, 3.4Hz), 6.67 (1H, d, J=11.8Hz), 
6.78 (1H, dd, J=8.3Hz, 2.6Hz), 6.89 (1H, d, 
J=2.6Hz), 7.14 (1H, d, J=8.3Hz), 7.4-7.45 (3H, 
30 m), 7.55-7.65 (2H, m) , 9.7 (2H, br ) 

MASS (m/z) : 351 (M + ), 244 (base), 91 

5 ) ( S ) -N-Benzyl-3-ethoxycarbonylmethoxy-6 ,7,8,9- 

tetrahydro-5H-benzocyclohepten-6 -amine hydrochloride 
35 mp : 129-130°C 
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[a] 



25 



30 



35 



21 
D 



= +28.9° (c=0.34, EtOH) 



IH (Nujol) : 3500, 3420, 1730 cm" 1 

NMH (DMSO-d 6 , 6) : 1.1-!. 4 (lH , m) , ^ ^ ^ 
J-7HZ), 1.7-2.1 (2H, m), 2.2-2.4 (1 H , m) , 
2.6-2.8 (2H, m) , 2.8-3.3 (3H, m) , 4.17 (2H, g 
J=7Hz), 4.2-4.4 (2H, m) , 4.72 (2H, s), 6.67 ( 1H 
dd, J=2Hz, 8Hz), 6.36 (1H, d, J=2Hz), 7.04 ( 1H ' 
d, J=8Hz), 7.3-7.5 (3H, m ) , 7.5-7.7 (2H, m ) , 
9-2-9.6 (2H, br m) 
10 MASS (m/z) : 353 



6) 



(R)-N-Benzyl-3-ethoxycarbonylmethoxy-6 7 8 9- 

tetrahydro-SH-benzocyclohepten-S-amine'hydrochloride 
mp : 129-131°C 
^_ 2 2 

1 [a] D = "28.4° (c=0.38, EtOH) 

IR (Nujol) : 3550-3100, 1730 cm" 1 

NMR (DMSO-d„, 6) - i -i _-. A . , 

6 , o; . 1.1-1.4 (1H, m) , 1.21 (3H, t, 

J-7HZ), 1.8-2.2 (2H, m) , 2.3-2.5 (1 H/ m), 
™ 2 6-2.8 (2H, m), 2.8-3.3 (3H, m), 4 .17 (2H, g, 

J=7HZ), 4.2-4.4 (2H, m ) , 4 . 72 ( 2H, s), 6.67 (1 H , 
dd, J=2HZ, 8Hz), 6.86 (1H, d, J=2Hz), 7.03 ( 1H 
d, J=8Hz), 7.4-7.5 (3H, m) , 7.6-7.8 (2H, m) 
9-2-9.8 (2H, br m) 
MASS (m/z) : 353 

Preparation 11 

To a mixture of 8-benzylamino-6, 7 , 8, 9-tetrahydro-5H- 
be„zoeyelohepte„-2-ol (970 mg> and l,l,l-trichloro-2- 
«hyl-2-p r „ panol hydrate (1 . 28 g) . n acetQne o 

added portronwise powder KOH ,1.71 g, and the nature was 
strrred for 20 hours at ambient temperature. After the 

HTlM " a !. eVap0 " ted " ™~°. the residue was poured 
into IN sodzu™ hydroxide ,30 ml, and washed with diethyl 
ether The pH of the agueous layer was adjusted to 6.0 
wrth M hydrochlorio aoid. The preoipitates were filtered 
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off. The filtrate was concentrated in vacuo and water was 
added to the residue. The resulting precipitates were 
collected by filtration and dried to give 
2- [ 8-benzylamino-6 ,7,8, 9-tetrahydro-5H-benzocyclohepten- 
5 2-yloxy]-2-methylpropionic acid (0.51 g) . 
mp : 187-189°C 
IR (Nujol) : 3450, 1600 cm" 1 

NMR { NaOD , 6) : 1.2-1.45 ( 1H, m) , 1.48 (6H, s), 
1.5-2.0 (3H, m), 2.45-2.95 (5H, m) , 3.65-3.9 
10 (2H, m), 6.6-6.8 (2H, m) , 6.95-7.05 (1H, m) , 

7.2-7.4 (5H, m) 
MASS (m/z) : 3 54 (M+l) 4 " 

Preparation 12 

15 Thionyl chloride (0.2 ml) was added dropwise to 

ethanol (5 ml) with stirring at -10°C. After stirring for 
ten minutes, 2- ( 8-benzylamino-6 , 7 , 8 , 9-tetrahydro-5H- 
benzocyclohepten-2-yloxy) -2-methylpropionic acid (0.49 g) 
was added portionwise to the mixture. The reaction 
20 mixture was stirred at ambient temperature for 1 hour and 
then refluxed for 3 hours. After cooling, the mixture was 
poured into an aqueous solution of sodium hydrogen 
carbonate, and extracted with ethyl acetate. The extract 
was washed with water, dried over magnesium sulfate and 
25 concentrated in vacuo. The residue was purified by column 
chromatography on silica gel with chlorof orm-methanol 
(100:1) to give ethyl 2- ( 8-benzylamino-6 , 7 , 8 , 9-tetrahydro- 
5H-benzocyclohepten-2-yloxy) -2-methylpropionate (0.43 g) . 
IR (Neat) : 1725, 1600 cm" 1 
30 NMR (CDC1 3 , 6) : 1.25 (3H, t, J=7 . 1Hz ) , 1.35-1.55 

(1H, m), 1.57 (6H, s), 1.65-2.1 (3H, m) , 2.6-2.9 
(5H, m), 3.76 (1H, d, J=13Hz), 3.87 (1H, d, 
J=13Hz), 4.22 (2H, q, J=7.1Hz), 6.55 ( 1H, dd, 
J=2.6Hz, 8.2Hz), 6.71 (1H, d, J=2.6Hz), 6.92 
35 (1H, d, J=8.2Hz), 7.2-7.35 (5H, m) 
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MASS (m/z) : 381 

Preparation 13 

To a suspension of methyl triphenylphosphonium bromide 
(4.2 g) in tetrahydrofuran (10 ml) was added potassium 
t-butoxide (1.34 g) portionwise in an ice-bath. After the 
addition was complete, the ice-bath was removed and the 
rnxxture was stirred at ambient temperature for 2 . 5 hours 
7-Methoxy-l-tetralone (1.78 g) in tetrahydrofuran (7.8 mi) 
was added to the mixture and stirring was continued for an 
addrtronal 3 0 minutes. The reaction mixture was poured 
into ice-water, followed by the addition of n-hexane. The 
Precipitates were filtered off and washed with n-hexane. 
The organxc layer was separated, washed with brine, dried 
over anhydrous sodium sulfate, and concentrated in vacuo. 
The resrdue was triturated with n-hexane and the mixture 
was filtered. The filtrate, was concentrated in vacuo to 

gxve l-methylene-7-methoxy-l ,2,3 , 4-tetrahydronaphthalene 
(1.69 g) as an oil. 

20 IR (Film) 3080, 1620 (shoulder), 1600 cm" 1 

NMK ( DMS 0-d 6 , 6) : (2H# , ^ g ( ^ ^ 

2.71 (2H, t-like, J=ca. 6Hz), 3.74 (3H, s), 4.96 
(1H, d, J=lHz), 5.53 (1H, d, J=lHz), 6.78 ( 1H 

25 dd ' J=2H2 ' 8Hz) ' 7 ' 03 UH, d, J=8Hz), 7.16 (1H, 

^ d, J=2Hz) 

MASS (m/z) .- 174 
Preparation 14 

'0 ,24 JT 3 S ° l f i0n ° f th *Hi™ titrate (2.4 9) in methanol 
(24 ml) was added l-methylene-7-methoxy-l , 2 3 4- 
tetrahydronaphthalene (1.0 g) in methanol (7 ml) i„ one 
portion The mixture was stirred for 1 minute and diluted 
with ohloroform ,24 ml). The resulting precipitate was 
filtered off and the filtrate was washed with saturated 
agueous sodium bicarbonate and brine, dried over anhydrous 
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magnesium sulfate, and concentrated in vacuo. The residue 
was purified by column chromatography on silica gel 
(elution; 8:1, n-hexane-ethyl acetate) to give 3-methoxy- 
1,2,3 , 4-tetrahydro-5H-benzocyclohepten-6-one (0.78 g) . 
5 mp : 50-52°C 

IR (Film) : 1700 cm" 1 

NMR (CDC1 3 , 6) : 1.8-2.1 (2H, m) , 2.56 (2H, t-like, 
J=ca. 7Hz), 2.8-3.0 (2H, m) , 3.68 (2H, s), 3.78 
(3H, s), 6.7-6.8 (2H, m) , 7.0-7.1 (1H, m) 
10 MASS (m/z) : 190 

Preparation 15 

( S ) -3-Methoxy-6 ,7,8, 9-tetrahydro-5H-benzocyclohepten- 
6 -amine hydrochloride (35.5 g) was neutralized with cold 

15 2N sodium hydroxide (155 ml) and the mixture was extracted 
once with ethyl acetate (310 ml). The extract was washed 
once with brine (155 ml), dried over anhydrous sodium 
sulfate, and concentrated in vacuo to afford (S)-3- 
methoxy-6 ,7,8, 9-tetrahydro-5H-benzocyclohepten-6-amine 

20 (30.1 g). A mixture of ( S ) -3-methoxy-6 , 7 , 8 , 9-tetrahydro- 
5H-benzocyclohepten-6-amine (30.1 g) , 10% palladium on 
carbon (50% wet; 5.96 g) , acetic acid (0.89 ml), 
benzaldehyde (31.6 ml), and ethanol (300 ml) was stirred 
at ambient temperature for 3 hours. Then, hydrogen was 

25 introduced to the mixture and stirring was continued for 
an additional 1 . 5 hours . The catalyst was filtered off 
and washed with ethanol. Removal of the solvent in vacuo 
gave the residue, which was dissolved in ethyl acetate 
(423 ml). To this solution was added, with mechanically 

30 stirring in an ice-bath, 4N hydrogen chloride in ethyl 
acetate (77 ml). After stirring at ambient temperature 
for 1.5 hours, the mixture was filtered and the cake was 
washed with ethyl acetate (50 ml). The product was dried 
in vacuo to give ( S ) -N-benzyl-3-methoxy-6 , 7 , 8 , 9- 

35 tetrahydro-5H-benzocyclohepten-6-amine hydrochloride (47.3 



BNSOOCID: <WO 931S041A1 _l_> 



WO 93/15041 



- 51 - 



PCT/JP93/00113 



10 



g) as a white solid, 
mp : 223-224°C 
[a] 21 = +39.2° (c=0.49, EtOH) 
IR (Nujol) : 3050-2100, 1600, 1570 cm" 1 
NMR (DMSO-d 6 , 6) : 1.1-1.4 (1H, m) , 1.8-2.1 (2H, m) , 
2.3-2.5 (1H, m), 2.6-2.8 (2H, m) , 2.8-3.0 (1H, 
m), 3.0-3.3 (2H, m) , 3.72 (3H, s), 4.26 (2H, br 
s), 6.69 (1H, dd, J=2Hz, 8Hz ) , 6.84 (1H, d, 
J=2Hz), 7.03 (1H, d, J=8Hz), 7.3-7.5 (3H, m) , 
7.6-7.8 (2H, m), 9.3-9.8 (2H, br m) 
MASS (m/z) : 281 



Preparation 16 

The following compound was obtained according to a 
15 similar manner to that of Preparation 15. 

( R ) -N-Benzyl- 3 -methoxy-6 ,7,8 , 9-tetrahydro-5H- 
benzocyclohepten-6-amine hydrochloride 
mp : 223-224°C 
20 [ a ^D° = -42.7° (c=0.36, EtOH) 

IR (Nujol) : 3100-2100, 1610, 1580 cm" 1 
NMR (CDC1 3 , 6) : 1.0-1-4 (2H, m), 1.8-2.1 (2H, m), 
2-3-2.5 (1H, m), 2.6-2.8 (2H, m) , 2.8-3.0 (1H, 
rn), 3.0-3.3 (2H, m) , 3.72 (3H, s), 4.2-4.4 (2H, 
m), 6.69 (1H, dd, J=2Hz, 8Hz ) , 6.84 (1H, d, 
J=2Hz), 7.03 (1H, d, J=8Hz), 7.3-7.5 (3H, m), 
7-6-7.8 (2H, m), 9.4-9.8 (2H, br m) 
MASS (m/z) : 281 



25 



30 



35 



Preparation 17 

1) To a suspension of ( S ) -N-benzyl-3-methoxy-6 , 7 , 8 , 9- 
tetrahydro-5H-benzocyclohepten-6-amine hydrochloride '(46.8 
g) in dichloromethane (147 ml) at -10°C was added 1M boron 
tribromide in dichloromethane (294 ml) dropwise over 50 
minutes during which time the temperature was allowed to 
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rise to 10 °C. After the addition was complete, the 
mixture was allowed to warm to ambient temperature and 
stirred for a total of 3 hours. The solvent was almost 
removed in vacuo and the residue was quenched with a 
5 mixture of water (600 ml) and ethyl acetate (450 ml) in an 

ice-bath. The pH of the mixture was adjusted to 8.0 with 
solid sodium bicarbonate (74 g) followed by the addition 
of IN sodium hydroxide (60 ml). The layers were 
separated, and the aqueous layer was extracted once with 

10 ethyl acetate (200 ml). The combined organic layers were 

washed once with brine ( 300 ml), dried over anhydrous 
sodium sulfate, and concentrated in vacuo. 
2) The residue was dissolved in ethyl acetate (377 ml) 
and treated with 4N hydrogen chloride in ethyl acetate (73 

15 ml) in an ice-bath. After stirring at ambient temperature 

for 1 hour, the mixture was filtered and the cake was 
washed with ethyl acetate (45 ml). The product was dried 
in vacuo to give ( S ) -8-benzylamino-6 , 7 , 8 , 9-tetrahydro-5H- 
benzocyclohepten-2-ol hydrochloride (43.3 g) as a white 

20 solid. 

mp : 232-233°C 

[a]^ 2 = +36.6° (c=0.42, EtOH) 

IR (Nujol) : 3220, 2380 cm" 1 

NMR (DMSO-d 6 , 6) : 1.0-1.4 (1H, m) , 1.7-2.1 (2H, m) , 
25 2.2-2.4 (1H, m), 2.5-2.7 (2H, m) , 2.8-3.2 (3H, 

m), 4.24 (2H, br s), 6.52 (1H, dd, J=2Hz , 8Hz), 
6.67 (1H, d, J=2Hz), 6.89 (1H, d, J=8Hz), 
7.3-7.5 (3H, m), 7.5-7.7 (2H, m) , 9.2-9.5 (2H, 
br m) , 9.24 (1H, s) 
30 MASS (m/z) : 267 

Preparation 18 

The following compound was obtained according to a 
similar manner to that of Preparation 17-1). 

35 

(R) -8-Benzylamino-6 ,7,8, 9-tetrahydro-5H- 
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benzocyclohepten- 2 -ol 
MASS (m/z) : 267 



Preparation 19 

c T ° a mixt ^e of (R)-3-methoxy-6,7,8,9-tetrahydro- 
5H-benzocyclohepten-6-amine hydrochloride (54% ee by 
chiral HPLC analysis; 13.8 g) , N-benzyloxycarbonyl- 
D-leucine (20.9 g) , N-hydroxybenzotriazole (10.6 g) and 
N,N-dimethylformamide (276 ml) was added 

10 l-O-dimethylaminopropyD-a-ethylcarbodiimide (12 2 g) 
After stirring for 3 hours at ambient temperature, the 
mixture was concentrated in vacuo. The residue was 
diluted with methylene chloride, and successively washed 

15 11 r'"' ^ hydrOChl - iG acid ' saturated agueous sodium 
bicarbonate and brine, dried over anhydrous sodium 
sulfate, and concentrated in vacuo. Recrystallization of 
the residue from ethyl acetate gave the crude product 
which was further purified by recrystallization from 
ethanol to give a mixture of the diastereoisomers of (6R)- 

^ and (6S)- N -(N-benzyloxycarbonyl-D-l e ucyl)-3-methoxy- 

6,7,8,9-tetrahydro-5H-benzocyclohepten-6-amine (15.0 a) 
mp : 158-159°C 

IR (Nujol) : 3300, 1680, 1640 cm" 1 

m (CDC1 3' 5) = °- 87 ^2H, d, J=6 Hz), 1.3-!. 8 (12H , 
m), 1.8-2.0 (4H, m) , 2.6-3.1 (8H, m) , 3.74 (3H, 
s), 3.75 (3H, s), 3.9-4.3 (4H, m) , 4.9-5.2 ( 4H 
m) ' 5 - 5 " 5 - 7 (1H, m), 5.7-5.9 (1H, m) , 6.6-6.75' 
(4H, m), 6.9-7.1 (2H, m) , 7.2-7.5 (10H, m) 

MASS (m/z) : 438 



Preparation 2 0 



The following compound was obtained according to a 
similar manner to that of Preparation 19. 

(6R)- and ( 6S ) -N- ( N-Benzyloxycarbonyl-L-leucyl ) -3 - 
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methoxy-6 , 7,8, 9-tetrahydro-5H-benzocyclohepten-6-amine 
mp : 168-173°C 

IR (Nujol) : 3280, 1685, 1635 cm" 1 

NMR (CDC1 3 , 5) : 0.87 ( 12H, d, J=6Hz ) , 1.3-1.8 (12H, 
5 m), 1.8-2.0 (4H, m), 2.6-3.1 (8H, m) , 3.74 (3H, 

m), 3.75 (3H, m), 3.9-4.3 (4H, m) , 4.9-5.25 (5H, 
m), 5.6-5.9 (1H, m) , 6.55-6.75 (4H, m) , 6.9-7.1 
(2H, m), 7.2-7.4 (10H, m) 

'j-0 Preparation 21 

A mixture of (6R)- and ( 6S ) -N- (N-benzyloxycarbonyl- 
D-leucyl ) -3-methoxy-6 ,7,8, 9-tetrahydro-5H-benzocyclo- 
hepten-6-amine (6R.-6S = 77:23; 20 g) , ainmonium formate 
(11.5 g), io% palladium on carbon (50% wet; 4.0 g) , and 
15 ethanol (450 ml) was refluxed for 0.5 hour. After 

cooling, the catalyst was filtered off, and washed with 
ethanol. The filtrate and washings were combined and 
concentrated in vacuo. The residue was diluted with ethyl 
acetate, and washed with saturated aqueous sodium 
bicarbonate and brine, dried over anhydrous sodium 
sulfate, and concentrated in vacuo to give a mixture of 
the diastereoisomers of (6R)- and ( 6S ) -N-D-leucyl-3- 
methoxy-6 ,7 , 8 , 9-tetrahydro-5H-benzocyclohepten-6-amine 
(13.5 g). Optical resolution of the diastereoisomers was 
performed by recrystallization from diisopropyl ether to 
give the (6R)-isomer (7.0 g ; 92.8% de by HPLC analysis). 
A second crop of the product (1.8 g ; 91.6% de) was 
obtained from the mother liquor after removal of the 
solvent followed by recrystallization from diisopropyl 
ether. Further product (0.61 g ; 92.3% de) was obtained 
from the second mother liquor after column chromatography 
on silica gel (230-400 mesh, gradient elution; 50:1 to 
25:1 chloroform-isopropanol, then isopropanol) followed by 
recrystallization from diisopropyl ether. Then, the above 
crude (6R) -isomers were combined (9.4 g) and further 
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purified by recrystallization from diisopropyl ether to 

give (6R)-N-D-leucyl-3- m ethoxy-6,7,8,9-tetrahydro-5H- 
benzocyclohepten-6-amine {7.9 g ; 95.2% de) . 

mp : 117-118°C 

U]* = +5.6° (0=0.60, EtOH) 

1R (Nujol) : 3380, 3320, 1610 cm' 1 

NMR (CDC1 3 , ^ ■■ 0.8-1.0 (6H, m), 1.2-1.4 (IH, m), 
1.47 (2H, br s), 1.5-1.8 (4H, m) , 1.8-2.1 (2H, 
m), 2.7-2.8 (2H, m), 2.8-3.1 (2H, m) , 3.2-3.4 
(IH, m), 3.76 (3H, s), 4.0-4.2 (IH, m) , 6.6-6.7 
(2H, m), 6.9-7.1 (2H, m) 

MASS (m/z) : 304 

Preparation 22 

The following compound was obtained according to a 
similar manner to that of Preparation 21. 



( 6S ) -N-L-Leucyl-3-methoxy-6 ,7,8, 9-tetrahydro-5H- 
benzocyclohepten- 6 -amine 
20 m p . H7-118°C 

[aJ D ? = _5 ' 4 ° (c=0.66, EtOH) 

IR (Nujol) : 3380, 3320, 1610 cm" 1 

NMR (CDCI3, 5 > = 0-8-1.0 (6H, m), 1.2-1.4 (IH, m) , 
1-33 (2H, br s), 1.5-1.8 ( 4H, m) , 1.8-2.1 (2H, 
in), 2.7-2.8 (2H, m) , 2.8-3.1 (2H, m) , 3. 2-3. 4' 
(IH, m), 3.76 (3H, s), 4.0-4.2 (IH, m) , 6.6-6.7 
(2H, m), 6.9-7.1 ( 2H, m) 
MASS (m/z) : 304 



Preparation 23 

A mixture of ( 6R) -N-D-leucyl-3-methoxy-6 , 7 , 8 , 9- 
tetrahydro-5H-benzocyclohepten-6-amine (8.0 g) and 47% 
hydrobromic acid (262 ml) was stirred at 150°C for 15. ° 5 
hours. After cooling to ambient temperature, the reaction 
mixture was stored in the refrigerator overnight. The 
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precipitate formed was collected, washed with diisopropyl 
ether, and dried to give the hydrobromide of the desired 
product (2.9 g) . This salt was neutralized with 28% 
ammonium hydroxide, and the mixture was concentrated in 
vacuo. The residue was diluted with saturated aqueous 
sodium bicarbonate, and the slurry was extracted three 
times with n-butanol. The combined organic layers were 
washed with brine, dried over anhydrous sodium sulfate, 
and concentrate in vacuo to give ( R ) -8 -amino- 6 ,7,8,9- 
tetrahydro-5H-cyclohepten-2-ol. This material was 
contaminated with ammonium bromide by NMR and IR analysis 
but could be used directly in the next reaction. Further 
product (3.46 g) , which was also contaminated with 
ammonium bromide, was obtained from the mother liquor 
after work-up in the similar manner as described above. 
Physical data are shown for the hydrobromide of the 
product . 

mp : 298-299°C 

[a]^ 7 = "24.6° (c=0.55, EtOH) 

IR (Nujol) : 3400, 1610, 1580 cm" 1 

NMR (DMSO-d 6 , 6) : 1.1-2.2 (4H, m) , 2.5-3.2 (5H, m) , 
6.4-6.6 (2H, m), 6.85-6.95 ( 1H, m) , 7.85 (3H, br 
s), 9.20 (1H, s) 

MASS (m/z) : 177 

Preparation 24 

The following compound was obtained according to a 
similar manner to that of Preparation 23. 

( S) -8 -Amino- 6 , 7,8, 9-tetrahydro-5H-benzocyclohepten- 
2-ol hydrobromide 

mp : 297-299°C 

[a]^ 1 = +24.6° (c=0.65, EtOH) 

IR (Nujol) : 3400, 1610, 1580 cm" 1 

NMR (DMSO-d 6 , 6) : 1.1-2.2 (4H, m) , 2.5-3.2 (5H, m) , 
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6.4-6.6 (2H, m), 6.85-6.95 (1H, m) , 7.85 (3H, br 
s), 9.20 (1H, s) 
MASS (m/z) : 177 

Preparation 25 

A mixture of ( R) -8-amino-6 , 7,8, 9-tetrahydro-5H- 
benzocyclohepten-2-ol (5.8 g; contaminated with ammonium 
bromide), benzaldehyde (5.3 ml), acetic acid (0.15 ml), 
10% palladium on carbon (50% wet; l.l g ) , and ethanol (260 
ml) was stirred under hydrogen for 1 hour, and then an 
additional portion of benzaldehyde (5.3 ml) was added. 
After aging for 0.5 hour, hydrogen was introduced to the 
reaction mixture and stirring was continued for an 
additional 3 hours. To the reaction mixture was added an 
additional portion of acetic acid (0.15 ml), and the 
mixture was stirred under 1 atm of hydrogen for an 
additional 1 hour. The catalyst was filtered off, and 
washed with ethanol. Removal of the solvent in vacuo 
afforded the residue, which was diluted with ethyl 
acetate, washed with saturated aqueous sodium bicarbonate 
and brine, dried over anhydrous sodium sulfate and 
concentrated in vacuo. The residue was purified by column 
chromatography on silica gel (gradient elution; 
chloroform, then 100:1 to 50:1 to 10:1 

chloroform-methanol) to give ( R ) -8-benzylamino-6 ,7,8,9- 
tetrahydro-5H-benzocyclohepten-2-ol (6.6 g) . Physical 
data are shown for the hydrochloride of the product, which 
was recrystallized from 3:1 diisopropyl ether-ethanol . 
mp : 234-235°C 
30 [a ^D ? = -34.5° (c=0.51, EtOH) 

IR (Nujol) : 3250, 2400 cm" 1 

NMR (DMSO-d 6 , 6) : 1.0-1.4 (1H, m) , 1.7-2.1 (2H, m) , 
2.2-2.4 (1H, m), 2.5-2.7 (2H, m) , 2.8-3.2 (3H, 
m), 4.24 (2H, br s), 6.52 (1H, dd, J=2Hz , 
J2 J=8Hz), 6.67 (1H, d, J=2Hz), 6.89 (1H, d,' 
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J=8Hz), 7.3-7.5 (3H, m) , 7.5-7.7 (2H, m) , 
9-2-9.5 (2H, br m) , 9.24 (1H, s) 
MASS (m/z) : 267 

5 Preparation 26 

The following compound was obtained according to a 
similar manner to that of Preparation 25. 

{ S ) -8-Benzylamino-6 , 7,8, 9-tetrahydro-5H- 
10 benzocyclohepten-2-ol hydrochloride 
mp : 233-235°C 

Preparation 27 

A mixture of N-benzyl-3 -nitro-6 , 7 , 8 , 9-tetrahydro-5H- 
benzocyclohepten-6-amine (2.8 g) , formic acid (8 ml) and 
acetic anhydride (16 ml) was stirred at ambient 
temperature for 15 hours. The reaction mixture was poured 
into an aqueous solution of sodium hydrogen carbonate, and 
extracted twice with ethyl acetate. The extract was dried 
over anhydrous sodium sulfate and concentrated in vacuo to 
give N-benzyl-N-f ormyl- 3 -nitro-6 ,7 , 8 , 9-tetrahydro-5H- 
benzocyclohepten-6-amine (2.71 g) . 
mp : 126-128°C 
IR (Nujol) : 1650, 1510 cm" 1 
25 NMR (CDC1 3 , 6) : 1.20-1.50 (1H, m) , 1.85-2.40 (3H, 

m), 2.60-2.95 (3H, m) , 3.15-3.70 (2H, m) , 4.36 
(0.5H, d, J=15.5Hz), 4.49 (0.5H, d, J=15Hz), 
4.52 (0.5H, d, J=15.5Hz), 4.76 (0.5H, d, 
J=15Hz), 7.10-7.47 (6H, m) , 7.65-7.78 (1H, m) , 
7.90-8.15 (1H, m), 8.31 (0.5H, s), 8.42 (0.5H, 
s) 

MASS (m/z) : 324 

Preparation 28 
3 5 N-Benzyl-3 -methoxy- 6,7,8, 9-tetrahydro-5H- 



20 



30 



BNSDOCID: <WO 931 5041 A1 J_> 



WO 93/15041 



- 59 - 



PCT/JP93/00113 



10 



15 



benzocyclohepten-6-amine hydrochloride (6.0 g) was 
neutralized with 7% ammonium hydroxide and the mixture was 
extracted twice with ethyl acetate. The extract was 
washed with brine, dried over anhydrous sodium sulfate and 
concentrated in vacuo to afford an oil (5.29 g) . The oil 
was dissolved in 1-propanol (10 ml) and the solution was 
added to a hot solution of D- (-) -tartaric acid (3.1 g) in 
1-propanol (50 ml). After cooling, precipitated crystals 
were filtered. The crystals were recrystallized twice 
with additional D- ( - ) -tartaric acid (the first 0.7 g, the 
second 68 mg) from 1-propanol to give ( S ) -N-benzyl-3- 

methoxy-6,7,8,9-tetrahydro-5H-benzocyclohepten-6-amine 
(D)-tartrate (1:1) (1 . 7 g) . Enantiomeric excess (100 %) 
was determined with two chiral columns (CHIRALCEL, OD) 
HPLC conditions are as follow, eluent : hexane-2-propanol 
(9:1); flow rate 0.6 ml/min, column temperature 25°c 
detective wavelength 220 nm. The retention time was' 2 4 6 
minutes. 

mp : 152-153°C 
20 la ^ A = +18.6° ( C =0.79, DMSO) 

IR (Nujol) : 3520, 3300, 1730, 1620 cm" 1 
NMR (DMSO-d,, 6) : 1.1-!. 4 (lH/ m) , lm65 _ 2mQ5 ( ^ 
n», 2.1-2.3 (1H, m), 2.55-3.15 (5H, m) , 3.71 
(3H, s), 3 .99 (2H, s), 4.07 (1 H , d, J=13.5Hz) 
4.17 (1H, d, J=13.5Hz), 6.66 (1H, dd, J=2.7Hz, 
8.2Hz), 6.80 (1H, d, J=2.7Hz), 7.00 (1H d 
J=8.2Hz), 7.3-7.6 (5H, m) 

Preparation 9Q 

A mixture of N-benzyl-3 -methoxy-6 , 7 , 8 , 9-tetrahydro- 
5H-benzocyclohe P ten-6-amine (68.7 g) , ammonium formate 
(68.15 g), and 10% palladium on carbon (50% wet; 6.8 g) in 
ethanol (1.2 i) was refluxed for 1 hour. After cooling 
the catalyst was filtered off and the solvent was removed 
^ xn vacuo. To the residue, water and 28% ammonium 
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hydroxide were added and the whole was extracted with 
ethyl acetate. The extract was washed with water and 
brine, dried over anhydrous sodium sulfate and 
concentrated in vacuo to give 3-methoxy-6,7,8,9- 
5 tetrahydro-5H-benzocyclohepten-6-amine (35.8 g) as an oil. 

NMR (CDC1 3 , 6) : 1.38-2.10 ( 4H, m) , 1.45 (2H, br s), 
2-6-3.06 (5H, m), 3.77 (3H, s), 6.64 (1H, dd, 
J=2.7Hz, 8.1Hz), 6.71 (1H, d, J=2.7Hz), 6.98 
(1H, d, J=8.1Hz) 
10 MASS (m/z) : 191 

Preparation 3 0 

The following compound was obtained by reacting the 
compound, which was prepared according to a similar manner 
to that of Preparation 29, with hydrogen chloride. 



15 



3-Ethoxycarbonylmethoxy-5 ,6,7,8,9, 10-hexahydrobenzo- 
cycloocten-6-amine hydrochloride 

IR (CDC1 3 ) : 1760, 1600 cm" 1 
20 NMR (DMSO-d 5 , 6) : 0.9-1.9 ( 6H, m) , 1.21 (3H, t, 

J=7.lHz), 2.5-3.6 (5H, m) , 4.17 (2H, g, 
J=7.1Hz), 4.73 (2H, s), 6.7-6.9 (2H, m) , 7.0-7.1 
( 1H, m) , 8.20 ( 3H, br s) 
MASS (m/z) : 277 (M-HC1) + 
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Preparation 31 

The following compound was obtained according to a 
similar manner to that of Preparation 29. 

2-Ethoxycarbonylmethoxy-6 ,7,8, 9-tetrahydro-5H- 
benzocyclohepten-7 -amine 

IR (Film) : 3610, 3360, 3300, 3180, 1755, 1610, 

1580, 1205, 1180 cm" 1 
NMR (CDC1 3 , 6) : 1-15-1.3 (2H, m) , 1.30 (3H, t, 
J=7.1Hz), 1.41 (2H, br s), 2.0-2.15 (2H, m) , 
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2-65-2.75 (4H, m) , 2.9-3.05 (1H, m ) , 4. 27 ( 2H 
quartet, J=7.1Hz), 4.59 (2H, s), 6 .62 (1H, dd' 
J=8.2Hz, 2.6Hz), 6.72 flH, d, J=2.6Hz), 7.01 ' 
(1H, d, J=8.2Hz) 
MASS (m/z, , 263 (M+) , 248/ 246/ 1W (base) 

PreparaUnn ■>■> 

To a hot solution of D-mandelic acid (25.65 g) in 
ethyl acetate ,300 ml, was added a solution of 

(35.8 g) ln ethyl acetate (150 Mcer 

" fr ° m 3 miXtU " ° £ Sth ^ -"ate and ethanol 
(2 = 1. to grve -H^-methoxy-S.v.a.S-tetrahydro-SH- 
13 ^lohepten-6-amine ,D,-mandelate ,23.4 g, 

Enantiomeric excess ,54%, was determined with a'ohiral 
column IULTRON ES-OVM) HPLr cniral 
eluent • n n?« v conditions are as follow, 

eluent . 0.02M phosphoric acid buffer IpH 6 5) - 
acetonitrile ,9:1,, flow rat£ ; 

20 temperature 25°c, detective wavelength 220 nm. The 
retentron time was 11. a rainutes . The two fll 
combined and evaporated in vacuo. The residue "as 
converted to its ,L,-mandelate in a usual manner. The 
crystals were recrystallized from a mixture of ethyl 
tit hV Sthan01 <2:1) to 9lVe <S)-3-methoxy-6 7 8 9 . 

the'sll : , EnanCi ° raerlc ™ <'0%> was determined with 
7 ^ mlltes COnditi0nS ' ti- was 

50 

Preparation ^ 

A solution of benzylamine (8.18 g, in benzene (100 

5 ^" r °; 5H ^ en20Cyclohe P'--5-o„e ,15.51 g, in ethanol (1 „ 
-1) at ambrent temperature over 20 minutes. The resulting 
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mixture was stirred at the same temperature for 3 hours 3 0 
minutes, allowed to stand at the same temperature 
overnight, and filtered. The filtrate was evaporated in 
vacuo to afford 7-benzylamino-3 -nitro-6 , 7 , 8 , 9-tetrahydro- 
5 5H-benzocyclohepten-5-one (25.41 g) as a dark brown oil. 
IR (Film) : 3330, 1680, 1515, 1350 cm" 1 
NMR (CDC1 3 , 6 ) : 1.75-1. 95 ( 2H, m) , 2.1-2.3 (1H, m) , 
2.9-3.15 {3H, m), 3.2-3.4 (2H, m) , 3.81 (1H, d, 
J=13.2Hz), 3.91 (1H, d, J=13.2Hz), 7.25-7.45 
x0 (6H f m), 8.23 (1H, dd, J=8.2Hz, 2.4Hz), 8.60 

(1H, d, J=2.4Hz) 

Preparation 3 4 

An aqueous solution (92 ml) of sodium borohydride 

15 (18.29 g) was added dropwise to a stirred solution of 
7-benzylamino-3-nitro-6 , 7,8, 9-tetrahydro-5H- 
benzocyclohepten-5-one (25.01 g) at ambient temperature 
over 20 minutes. The resulting mixture was stirred for 4 
hours and allowed to stand overnight at the same 

20 temperature and evaporated in vacuo. The residue was 
diluted with water and extracted twice with 
dichloromethane. The combined extracts were washed with 
brine, dried over sodium sulfate, treated with 4N hydrogen 
chloride in ethyl acetate, and evaporated in vacuo. The 

25 residue was suspended in methanol and filtered. The 

filtrate was evaporated in vacuo, diluted with ammonia 
aqueous solution, and extracted twice with 
dichloromethane. The combined extracts were washed with 
brine, dried over sodium sulfate, and chromatographed over 

3 0 silica gel using dichloromethane-methanol . The eluate was 
evaporated in vacuo and the residue was washed with 
diethyl ether to afford 7-benzylamino-3-nitro-6 , 7 , 8 , 9- 
tetrahydro-5H-benzocyclohepten-5-ol (7.33 g) as a dark 
yellow powder (diastereomers mixture). 

3 5 mp : 109-120°C 
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IR (Nujol) : 3310, 3150, 1515, 1350 cm" 1 

™R (CDC1 3 , 6) : 1.75-2.05 (8H, m) , 2.3 (2H, m) , 

2.6-2.85 (2H, m) , 3.15-3.65 (4H, m) , 3.85 (2H, 

d, J=12.8Hz), 4.02 (2H, d, J=12.8Hz), 4.98 (1H, 
5 d, J=8.2Hz), 5.32 ( 1H, m) , 7.2-7.4 (14H, m) , 

8.01 (2H, dd, J=8.2Hz, 2.2Hz), 8.14 (1H, d, 

J=2.2Hz), 8.29 (1H, d, J=2 . 2Hz ) 
MASS (ra/z) : 312 (M + ) , 221, 91 (base) 

10 Preparation 35 

A mixture of 7-benzylamino-3-nitro-6 , 7 , 8 , 9- 
tetrahydro-SH-benzocyclohepten-5-ol (6.51 gl and potassium 
bisulfate (13.0 g) was heated at 210°C for 20 minutes and 
suspended in a mixture of dichloromethane (150 ml), water 
15 (100 ml), and 28% ammonia solution. The suspension was 

filtered. The dichloromethane layer was separated, dried 
over magnesium sulfate, evaporated in vacuo, and 
chromatographed over silica gel using 

dichloromethane-methanol as an eluent. The first eluate 
afforded N-benzyl-6 , 7-dihydro-2-nitro-5H-benzocyclohepten- 
7 -amine (3.11 g) as a dark brown solid, 
mp : 62.5-69°C 

IR (Nujol) : 3310, 1660, 1580, 1520, 1340 cm" 1 
NMR (CDC1 3 , 6) : 2.0 (1H, br) , 2.0-2.15 (2H, m) , 

2.8-2.95 (2H, m) , 3.45-3.55 (1H, m) , 3.89 (2H, 
s), 6.11 (1H, dd, J=12.2Hz, 4.2Hz), 6.50 (1H,' 
dd, J=12.2Hz, 1.6Hz), 7.2-7.4 (6H, m) , 7.97 (1H, 
dd, J=8.2Hz, 2.4Hz), 8.04 (1H, d, J=2 . 4Hz ) 
MASS (m/z) : 294 (M + ), 203, 91 (base) 
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50 



The second eluate afforded 6 , 7-dihydro-2-nitro-5H- 
benzocyclohepten-7 -amine (95 mg) as an oil. 

IR (Film) : 3350, 3280, 3170, 1610, 1580, 1510, 



1340 cm' 1 



35 nmr (CDC1 3 , 6) : 1.58 (2H, br s), 1.85-2.1 (2H, m) , 
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2.85-2.95 (2H, m) , 3.71 ( 1H, m) , 6.01 (1H, dd, 
J=12.2Hz, 4.0Hz), 6.42 (1H, dd, J=12.2Hz, 
1.6Hz), 7.28 (1H, d, J=8.2Hz), 7.97 (1H, dd, 
J=8.2Hz, 2.4Hz), 8.04 {1H, d, J=2.4Hz) 
MASS (m/z) : 204 (m" 1 ", base) 

Preparation 36 

A solution of N-benzyl-6,7-dihydro-2-nitro-5H- 
benzocyclohepten-7 -amine (3.03 g) in ethanol (19 ml) and 
dioxane (19 ml) was added dropwise to a stirred mixture of 
iron powder (3.03 g) and ammonium chloride (0.36 g) , in 
ethanol (15 ml), dioxane (15 ml), and water (15 ml) under 
reflux over 20 minutes. The resulting mixture was stirred 
under reflux for 20 minutes and the hot reaction mixture 
15 was filtered. The filtrate was evaporated in vacuo and 
the residue was partitioned between ethyl acetate and 
sodium bicarbonate aqueous solution. The organic layer 
was washed with brine, dried over magnesium sulfate, 
- evaporated in vacuo, and chromatographed over silica gel 
using dichloromethane and methanol to afford 

N -benzyl-6 / 7-dihydro-5H-benzocyclohepten-2,7-diamine 
(2.52 g) as a brown oil. 

IR (Film) : 3440, 3350, 3220, 1620 cm" 1 
NMR (CDC1 3 , 5) : 1 ' 57 UK, br), 1.95-2.1 (2H, m) , 

2.6-2.8 (2H, m), 3.4-3.6 (3H, m) , 3.85 (2H, s) , 
5.92 (1H, dd, J=12.0Hz, 4.0Hz), 6.32 (1H, dd, 
J=12.0Hz, 1.8Hz), 6.4-6.55 (2H, m) , 6.92 (1H, d, 
J=7.8Hz), 7.2-7.4 (5H, m) 
MASS (m/z) : 264 (M + ) , 157 (base), 91 



20 



30 



Preparation 37 

Sodium nitrite (609 mg) aqueous solution (6 ml) was 
added dropwise to a stirred suspension of N 7 -benzyl- 6 , 7- 
dihydro-5H-benzocycloheptene-2,7-diamine (2.22 g) in 6N 
sulfuric acid (22 ml) under ice cooling over 15 minutes 
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and the resulting solution was stirred at the same 

temperature for 3 0 minutes. The solution was added 

dropwise to a stirred solution of sulfuric acid (3 ml) i n 

water (15 ml) at 75°C over 15 minutes. The resulting 

mixture was stirred at the same temperature for 30 

minutes, cooled with ice-water bath, basified with 28% 

ammonia solution (15 ml), and extracted six times with 

dichloromethane. The combined extracts were evaporated in 

vacuo and chromatographed over silica gel using 

dichloromethane and methanol to afford 7-benzylamino-6 , 7- 

dihydro-5H-benzocyclohe P ten-2-ol (1.72 g) as a pale brown 
oil. 

IR (Film) : 3270, 2650, 2550, 1600, 1570 cm -1 
™* (CDC1 3 , 6) : 1.95-2.15 (2H, m) , 2.6-2.8 (2H, m) , 
15 3 ' 30 (1H ' br >- 3. 45-3.55 (1H, m) , 3.83 (1H, d, 

J=13.2Hz), 3.90 (1H, d, J=13.2Hz), 5.92 (1H, dd, 
J=12.2Hz, 4.0Hz), 6.31 (1H, dd, J=12.2Hz, 
1.8Hz), 6.5-6.65 (2H, m) , 6.96 (1H, d, J=7.8Hz), 
7.2-7.35 (6H, m) 
20 mass (m/z) : 265 (M + ), 158 (base), 91 

Preparation 38 

To a solution of 6-chloro-2-pyridylaldehyde (2.0 g) 
in diethyl ether (20 ml), a solution of methyl magnesium 
bromide in diethyl ether ( 3M, 5.65 ml) was added at 0°C 
under nitrogen atmosphere and stirred for 1.5 hours. 
Saturated ammonium chloride solution (30 ml) was added to 
the solution and the organic layer was separated. The 
agueous layer was extracted with diethyl ether. The 
combined organic layer was washed with brine, dried over 
anhydrous sodium sulfate, and evaporated in vacuo. The 
residue was purified by distillation under reduced 
pressure to give 1- ( 6-chloro-2-pyridyl ) ethanol (2.13 g) . 
bp : 140-145°C/5 mmHg 
35 IR ( N eat) : 3375, 1585, 1560, 1435, 1410 cm -1 
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NMR (CDCl 3 -D 2 O r 6) : 1.52 (3H, d, J=6 . 6Hz ) , 4.87 

(1H, g, J=6.6Hz), 7.20-7.34 ( 2H, m) , 7.66 (1H, 
t, J=7.8Hz) 
MASS (m/z) : 156 (M + ), 142, 114, 78 

Preparation 39 

A mixture of 1- ( 6-chloro-2-pyridyl) ethanol (2.13 g) 
and manganese dioxide (8.4 g) in chloroform (21 ml) was 
refluxed for 8 hours. After cooling, the mixture was 
filtered through celite pad and the filtrate was 
evaporated in vacuo. The residue was purified by 
distillation under reduced pressure to give 2-acetyl-6- 
chloropyridine (1.84 g) . 

bp : 105-110°C/5 mmHg 
15 IR (Neat) : 1700, 1570, 1560 cm" 1 

NMR (CDC1 3 , 6) : 2.71 (3H, s), 7.52 ( 1H, dd, 

J-l.OHz, 7.9Hz), 7.81 (1H, pseudo t, J=7.8Hz), 
7.97 (1H, dd, J=1.0Hz, 7.6Hz) 
MASS (m/z) : 156 (M + ) 

20 

Preparation 40 

A solution of 2-acetyl-6-chloropyridine (7.48 g) in 
1,4-dioxane (112 ml) was added 4N hydrogen chloride in 
1,4-dioxane (12.6 ml). To the solution, sulfuryl chloride 
(13.51 ml) was added dropwise at 30° C. After stirring for 
0.5 hour, ice water (150 ml) was added to the solution and 
the organic layer was separated, washed with brine, dried 
over anhydrous sodium sulfate, and evaporated in vacuo. 
The residue was purified by column chromatography on 
silica gel with a mixture of n-hexane and toluene (1:1) as 
an eluent to give chloromethyl 6-chloro-2-pyridyl ketone 
(7.05 g) as a powder, 
mp : 61-62°C 
IR (Nujol) : 1720 cm" 1 
35 ^ (CDC1 3 , 6) : 5 . 07 ( 2H, s ) , 7 . 57 ( 1H, dd, 
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J=1.0Hz, 7.9Hz), 7.86 (1H, pseudo t, J=7 . 7Hz ) 
8-03 (1H, dd, J=1.0Hz, 7.6Hz). 

Preparation 41 

A solution of chloromethyl 6-chloro-2- Pyr idyl ketone 
(8.126 g) in tetrahydrof uran (32 ml) and a solution of 
borane in tetrahydrof uran (1.0 M, 25.7 ml) were added 
simultaneously to a mixture of a solution 

(R)-tetrahydro-3,3-diphenyl-lH,3H-pyrrolo[l,2-c][l 3 2]- 
oxazaborole in tetrahydrof uran (ca. 0.335 M, 8.9 ml) 'and a 
solutxon of borane in tetrahydrof uran (1.0 M, 4.3 ml ) at 
-5°C under nitrogen atmosphere over 0.5 hour and the whole 
was stirred for 3 . 5 hours. Methanol (10.4 ml) was added 
dropwise to the mixture at 0"C and the whole was stirred 
at ambxent temperature overnight. The mixture was 
evaporated in vacuo and the residue was partitioned 
between ethyl acetate and IN hydrochloric acid. The 
organic layer was separated and the aqueous layer was 
extracted with ethyl acetate. The combined organic layer 
was washed with brine, dried over sodium sulfate and 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel with chloroform as an eluent 

to give (-)-2-chloro-l-(6-chloro-2-pyridyl)ethanol (7.98 
g) as an oil. 
3 2 

25 [a J D = -16.3° (c=0.81, CH 2 C1 2 ) 

Preparation 42 

The following compound was obtained according to a 



15 



20 



30 



35 



similar manner to that of Preparation 41 

( - ) -2 -Chloro- 1 - ( 2 -naphthyl ) ethanol 
mp : 93-94°C 

[a] D = -40.09° (c=1.07, CH^Cl ) 
IR (Nujol) : 3210 cm" 1 

NM* (CDC1 3 , 6 > : 2.80 (1H, br), 3.5-3.9 (2H, n ) , 
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5.05 {1H, dd, J=3.6Hz, 8.5Hz), 7.4-7.5 (3H, m) , 
7.8 (4H, m) 

Preparation 43 

5 A mixture of ( - ) -2-chloro-l- ( 6-chloro-2-pyridyl) - 

ethanol ( 1.028 g) , isopropenyl acetate (1.8 ml), and 
lipase PS Amano (2.06 g) in dry diisopropyl ether (31 ml) 
was stirred at room temperature for 2.5 days. The 
insoluble material was filtered off and the filtrate was 
10 evaporated in vacuo. The residue was purified by column 
chromatography on silica gel with chloroform as an eluent 
to give (-) -2-chloro-l- ( 6-chloro-2-pyridyl ) ethanol (0.40 

g). 

[a]^ 8 - 8 = -30.0° (c=0.935, CH 2 Cl 2 ) 
I 5 IR (Neat) : 3375, 1580, 1560 cm" 1 

NMR (CDC1 3 , 5) : 3.54 (1H, d, J=6.3Hz), 3.80 (1H, 
dd, J=6.1Hz, 11.1Hz), 3.91 (1H, dd, J=4.8Hz, 
11.1Hz), 4.90-5.04 (1H, m) , 7.29 (1H, d, 
J=7.9Hz), 7.40 (1H, d, J=7 . 6Hz ) , 7.71 (1H, 
20 pseudo t, J=7.7Hz) 

Preparation 4 4 

A mixture of (-) -2-chloro-l- ( 6-chloro-2-pyridyl) - 
ethanol ( 390 mg) , 2M sodium hydroxide solution (3.9 ml), 
25 and diethyl ether (0.2 ml) was stirred at ambient 

temperature for 3 hours. To the mixture, brine and ethyl 
acetate were added. The organic layer was separated, 
washed with brine, dried over anhydrous sodium sulfate, 
and evaporated in vacuo. The residue was purified by 
3 0 column chromatography on silica gel with chloroform as an 
eluent to give ( - ) -1- ( 6-chloro-2-pyridyl ) ethane-1 , 2- 
epoxide (259 mg) as an oil. 

[a]^ 0 ' 8 = -34.4° (c=0.57, CH 2 C1 2 ) 
IR (Neat) : 1590, 1560, 1540, 1420 cm" 1 
35 NMR (CDC1 3 , 6) : 2.88 (1H, dd, J=2.5Hz, 5.8Hz), 3.18 
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UH, dd, J=4.lHz, 5.8Hz), 3.99 (1 H , dd, J=2 . 5Hz 
4.1Hz), 7.16 (1H, dd, J=0.7Hz, 7 . 6Hz ) , 7.27 (1 H ' 
dd, J=0.7Hz, 7.9Hz), 7.65 (1H, pseudo t, 
J=7.7Hz) 
MASS (m/z) : 156 (M + ) 

Preparation 45 

The following compound was obtained according to a 
similar manner to that of Preparation 44. 



(+) -2-Naphthyl oxirane 
mp : 75-76°C 

[«] D = +34.17° (c=1.03, toluene) 
IR (Nujol) : 1265, 1240, 820, 740 cm" 1 
15 NMR (CDC1 3 , V 2.89 (1H, dd, J= 2 .6Hz, 5 . 5Hz ) , 3.20 

(1H, dd, J=4.1Hz, 5.5Hz), 4.01 (1 H , dd, J=2.6Hz, 
4-lHz), 7.31 (1H, dd, J=1.7Hz, 8.5Hz), 7.4-7.5 
(2H, m), 7.8 (4H, m) 
MASS (m/z) ; 170 (M*) and 141 



35 



Preparation 4 6 

To a suspension of 3-nitro-6 , 7 , 8 , 9-tetrahydro- 

5H-benzocyclohe P ten-5-one (7.0 g) in methanol (70 ml) 
sodium borohydride (1.29 g) was added portionwise at ' 
21-30 °C and the whole was stirred for 1 hour. The 
solution was poured into ice water (210 ml) and the 
resulting precipitate was collected by filtration, washed 
with water and dried to give 3-nitro-6 ,7 , 8 , 9-tetrahydro- 
5H-benzocyclohepten-5-ol (6.81 g) . 
mp : 116-118°C 

IR (Nujol) : 3260, 3160, 1520, 1340 cm -1 
NMR (NMR (CDCI3, *> : 1-25-2.18 (7H, m) , 2.66-3.10 
(2H, m), 4.89-5.06 (1H, m) , 7.23 (1H, d, 
J=8.2Hz), 7.99 (1H, dd, J=2 . 5Hz , 8.2Hz),' 8.38 
(1H, d, J=2.5Hz) 
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Preparation 47 

A mixture of 3-nitro-6 , 7 , 8 , 9-tetrahydro-5H- 
benzocyclohepten-5-ol (70.67 g) and potassium 
hydrogensulf ate (53.00 g) was heated at 160°C for 1 hour. 
5 After cooling, to the mixture was added a mixture of water 
(400 ml) and ethyl acetate (400 ml). The organic layer 
was separated and the aqueous layer was extracted with 
ethyl acetate (200 ml). The combined organic layer was 
washed with brine (150 ml), dried over anhydrous sodium 
10 sulfate, and evaporated in vacuo. The residue was 

purified by column chromatography on silica gel with a 
mixture of n-hexane and chloroform (1:1) as an eluent to 
give 2-nitro-6,7-dihydro-5H-benzocycloheptene (48.1 g) . 
mp : 43 Q C 

15 IR (Nujol) : 1520, 1340, 1280, 1085, 930, 900, 835, 

760, 740 cm" 1 
NMR (CDC1 3 , 6) : 1.88-2.10 ( 2H, m) , 2.40-2.59 (2H, 
m), 2.83-3.03 (2H, m) , 6.06 (1H, dt, J=12.2Hz„ 
4.5Hz, 4.5Hz), 6.45 (1H, dt, J=12.2Hz, 2.0Hz, 
20 2.0Hz), 7.22 (1H, d, J=8.2Hz), 7.93 (1H, dd, 

J=2.4Hz, 8.2Hz), 8.00 (1H, d, J=2.4Hz) 

Preparation 48 

A mixture of 2-nitro-6 , 7-dihydro-5H-benzocycloheptene 

25 (48.10 g) and m-chloroperbenzoic acid (80%, 65.75 g) in 
chloroform (962 ml) was refluxed for 4 hours. After 
cooling, IN sodium hydroxide solution (350 ml) was added 
to the mixture. The organic layer was separated and the 
aqueous layer was extracted with chloroform. The combined 

3 0 organic layer was washed with brine, dried over sodium 

sulfate and silica gel (100 g) was added to the mixture. 
The insoluble material was filtered off and the filtrate 
was evaporated in vacuo to afford 3-nitro-6 , 7 , 8 , 9- 
tetrahydro-5H-benzocyclohepten-5 , 6-epoxide (53.90 g) . 

35 mp : 62-64°C 
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IR (Nujol) : 1610, 1580, 1520, 1340 cm" 1 
NMR (CDC1 3 , 6) : 1-43-2.32 (4H, m) , 2.82-3.08 (2H, 
m), 3.35-3.54 (1H, m) , 4. 06 (1H, d, J=4.2Hz), 
7.26 (1H, d, J=8.3Hz), 8.08 (1H, dd, J=2 . 4Hz ' 
8.3Hz), 8.37 (1H, d, J=2.4Hz) 

Preparation 49 

A solution of 3-nitro-6,7,8,9-tetrahydro-5H- 
benzocyclohepten-5,6-epoxide (53.9 g) in benzene (540 ml) 
was added to zinc iodide (41.9 g) at ambient temperature 
under nitrogen atmosphere and the whole was stirred for 1 
day. To the mixture, silica gel (50 g) was added and the 
insoluble material was filtered off. The filtrate was 
evaporated in vacuo. The residue was purified by column 
chromatography on silica gel with chloroform as an eluent 

to give 3-nitro-6,7,8,9-tetrahydro-5H-benzocyclohepten-6- 
one (33.83 g) . 

mp : 84-86°C 

IR (Nujol) : 1700, 1550, 1505, 1340 cm" 1 
20 NMR (CDCI3, 5 > = 1.95-2.17 (2H, m), 2.55-2.71 (2H, 

m), 3.00-3.16 (2H, m) , 3.83 (2H, s), 7.34 (1H, 
d, J=8.0Hz), 8.01-8.17 (2H, m) 

Preparation 50 

25 A mixture of 3 -nitro-6 , 7 , 8 , 9-tetrahydro-5H- 

benzocyclohepten-6-one (0.20 g) , iron powder (218 mg) 
ammonium chloride (52 mg) , water (1.2 ml) and ethanol'(4 
ml) was refluxed for 2 hours. After cooling, the 
insoluble material was filtered off and the filtrate was 

30 evaporated in vacuo. To the residue was added ethyl 

acetate and water. The organic layer was separated and 
the aqueous layer was extracted with ethyl acetate The 
combined organic layer was washed with brine, dried over 
anhydrous sodium sulfate, and evaporated in vacuo. The 
35 residue was purified by column chromatography on silica 
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gel with chloroform as an eluent to give 3-amino-6 , 7 , 8 , 9- 
tetrahydro-5H-benzocyclohepten-6-one (153 mg) . 
IR (CHC1 3 ) : 3375, 1690, 1610 cm" 1 

NMR (CDC1 3 , 5) : 1.90-2.06 (2H, m) , 2.48-2.66 (2H, 
5 m) , 2.77-2.94 (2H, m) , 3.62 (2H, s), 6.45-6.60 

(2H, m), 6.93 (1H, d, J=8.6Hz) 

Preparation 51 

The following compound was obtained according to a 
10 similar manner to that of Preparation 50. 

N-Benzyl-N-f ormyl- ( 3-amino-6 ,7 , 8 , 9-tetrahydro-5H- 
benzocyclohepten-6-yl) amine 

IR (Neat) : 3680, 3450, 3390, 1660 cm" 1 
15 Conformer A : NTCR (CDC1 3 -D 2 0, 6) : 1.14-1.46 (1H, 

m), 1.78-2.20 (3H, m) , 2.39-2.73 (3H, m) , 
3.04-3.88 (2H, m) , 4.36-4.78 (2H, m) , 6.26-6.90 
(3H, m), 7.20-7.44 ( 5H, m) , 8.27 (1H, s) 
Conformer B : NMR (CDC1 3 -D 2 0, 5) : 1.14-1.46 (1H, 
20 in), 1.78-2.20 ( 3H, m) , 2.39-2.73 (3H, m) , 

3 .04-3.88 (2H, m) , 4.36-4.78 (2H, m) , 6.26-6.90 
(3H, m) , 7.20-7.44 (5H, m) , 8.39 (1H, s) 
Conformer A : Conformer B = 1:2.3 



25 



MASS (m/z) : 294 (M + ), 159, 144, 131, 91 



Preparation 52 

To a solution of 3-amino-6 ,7 , 8, 9-tetrahydro-5H- 
benzocyclohepten-6-one (9.42 g) in a mixture of acetic 
acid (1.85 ml), cone, sulfuric acid (9.24 ml) and water 

3 0 (24.56 ml) was added portionwise a solution of sodium 
nitrate (4.08 g) in water (6.00 ml) with ice salt bath 
cooling and the whole was stirred for 1 hour. The 
solution was added to a solution of cuprous bromide (10.02 
g) and sodium bromide (9.40 g) in a mixture of 47% 

3 5 hydrobromic acid (27.72 ml) and water (61.52 ml) at 75 °C 
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and the whole was stirred for 0.5 hour. After cooling, 
ice water (100 ml) and chloroform (200 ml) were added to 
the mixture. The insoluble material was filtered off. 
The organic layer was separated and the aqueous layer was 
extracted with chloroform. The combined organic layer was 
washed with brine, dried over anhydrous sodium sulfate, 
and treated with active carbon (0.65 g) . The solution was 
evaporated in vacuo and the residue was purified by column 
chromatography on silica gel with toluene as an eluent to 
give 3 -bromo- 6,7,8, 9 - te trahydro- 5H-benzocyclohepten-6-one 
(6.34 g) . 

mp : 51-59° C 

IR (Nujol) : 1700 era" 1 

NMR (CDC1 3 , 5) : 1.89-2.08 (2H, m), 2.47-2.65 (2H, 
15 2.83-3.00 (2H, m) , 3.68 ( 2H, s), 7.03 (1H, 

d, J=7.7Hz), 7.31 (1H, d, J=2 . 0Hz ) , 7.33 (1H, 
dd, J=7.7Hz, 2.0Hz) 

Preparation 53 
20 A mixture of 3-bromo-6 , 7 , 8 , 9 -te trahydro- 5H- 

benzocyclohepten-6-one (2.00 g) , ethyl acrylate (1.26 g) , 
palladium acetate (94 mg) , tris ( 2 -methylphenyl ) phosphine 
(764 mg), triethylamine (1.69 g) in N,N-dimethylf ormamide 
(20 ml) was stirred at 100°C for 20 hours under nitrogen 
atmosphere. After cooling, ice water (20 ml) was added to 
the mixture. The resulting precipitates were collected by 
filtration and the powder was dissolved in ethyl acetate 
(20 ml). The solution was washed with water (20 ml) three 
times, dried over anhydrous sodium sulfate and evaporated 
3 0 in vacuo. The residue was purified by column 

chromatography on silica gel with chloroform as an eluent 
to give ethyl ( E ) - 3 - ( 8-oxo-6 ,7,8, 9-tetrahydro-5H- 
benzocyclohepten-2-yl) acrylate (1.34 g) . 
mp : 87-88 °C 
35 IR (Nujol) : 1705, 1690 cm" 1 



25 
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mm (CDCU, 6) : 1.34 (3H, t, J=7 . 1Hz ) , 1.91-2.12 
(2u/m), 2.52-2.67 (2H, in), 2.89-3.07 (2H, m), 
3.74 (2H, s), 4.26 (2H, q, J=7.1Hz), 6.40 (1H, 
d, J=16.0Hz), 7.18 (1H, d, J=7.7Hz), 7.32 (1H, 
5 d # J=1.0Hz), 7.36 (1H, dd, J=7.7Hz, 1.0Hz), 7.64 

(1H, d, J=16.0Hz) 

Preparation 54 

A solution of ethyl ( E) -3- ( 8-oxo-6 , 7 , 8 , 9-tetrahydro- 
10 5H-benzocyclohepten-2-yl) acrylate (400 mg) in ethanol (8 

ml) was hydrogenated over 10% palladium on carbon (24 mg) . 

After removing the catalyst, the solution was evaporated 

in vacuo and the residue was purified by column 

chromatography on silica gel with a mixture of n-hexane 
15 and ethyl acetate (10:1) as an eluent to give ethyl 

3 - ( 8-0x0-6 ,7,8, 9-tetrahydro-5H~benzocyclohepten-2-yl) - 

propionate (311 mg) . 
mp : 66-68°C 

IR (Nujol) : 1720, 1695 cm*" 1 
20 NMR (CDC1 3 , 6) : 1.23 (3H, t, J=7.1Hz), 1.91-2.08 

(2H, m) , 2.48-2.70 (4H, m) , 2.80-3.02 (4H, m) , 
3.70 (2H, s), 4.13 (2H, q, J=7 . 1HZ ) , 6.96-7.06 
(3H, m) 

25 Preparation 55 

A solution of N-benzyl-N-f ormyl- ( 3-amino-6 ,7 , 8 , 9- 
tetrahydro-5H-benzocyclohepten-6-yl) amine (0.80 g) in 
formic acid (16 ml) was refluxed for 2 hours. After 
cooling, the solution was evaporated in vacuo. The 

30 residue was dissolved in ethyl acetate and the solution 

was washed successively with IN sodium hydroxide solution, 
IN hydrochloric acid, and brine, dried over magnesium 
sulfate, and evaporated in vacuo. The residue was 
purified by column chromatography on silica gel with a 

35 mixture of chloroform and methanol (20:1) as an eluent to 
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give N-benzyl-N-f ormyl- ( 3-f ormylamino-6 , 7,8,9- 
tetrahydro-5H-benzocyclohepten-6-yl) amine (0.84 g) . 

IR (CHC1 3 ) : 3660, 3425, 3400, 1690, 1660 cm" 1 
NMR (CDC1 3 , 6) : 1.16-1.49 (1H, m) , 1.80-2.30 ( 3H, 
5 m), 2.42-2 .82 (3H, m) , 3.07-3.90 (3H, m) , 

4.28-4.86 (2H, m) , 6.50-7.20 (3H, m) , 7.20-7.46 
(5H, m), 7.66-7.93 (1H, m) , 8.25-8.66 (2H, m) 
MASS (m/z) : 322 (M + ), 187, 172, 159 

10 Preparation 56 

Sodium hydride (60% dispersion in oil, 100 mg) was 
washed with petroleum ether and a solution of 
N-benzyl-N-f ormyl- ( 3-f ormylamino-6 ,7,8 , 9-tetrahydro-5H- 
benzocyclohepten-6-yl) amine (675 mg) in tetrahydrof uran 

15 (10 ml) was added thereto with ice bath cooling. After 

stirring for 20 minutes, a solution of ethyl bromoacetate 
(0.28 ml) in tetrahydrof uran (1 ml) was added to the 
mixture and stirred for 1 hour. To the mixture, an 
aqueous saturated ammonium chloride solution was added. 

20 The organic layer was separated and washed with brine, 
dried over anhydrous sodium sulfate, and evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel with a mixture of chloroform and methanol 
(50:1) as an eluent to give ethyl N-[(8-N- 

25 benzylf ormylamino ) -6 , 7 , 8 , 9-tetrahydro-5H-benzocyclohepten- 
2-yl]formylaminoacetate (752 mg) . 

IR (CHC1 3 ) : 2940, 1745, 1665 cm" 1 

NMR (CDC1 3 , 6) : 1.28 ( 3H, t, J=l . 1Hz ) , 1.22-1.50 
(1H, m), 1.83-2.84 (6H, m) , 3.09-3.76 (2H, m) , 
30 4-20 (2H, q, J=7.1Hz), 4.28-4.86 ( 4H, m) , 

6.64-7.15 (3H, m) , 7.21-7.46 (5H, m) , 8.24-8.46 
(2H, m) 

MASS (m/z) : 408 (M + ), 307, 273, 245, 172 

35 
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Preparation 57 

A mixture of ethyl N- [ ( 8-N-benzylf ormylamino) - 
6,7,8, 9-tetrahydro-5H-benzocyclohepten-2-yl] f ormylamino- 
acetate (501 mg) , 6N hydrochloric acid (6.1 ml) in ethanol 
5 (10 ml) was refluxed for 1 day. After cooling, the 

solution was poured into ice water (20 ml) and the pH of 
the solution was adjusted to 12 with sodium hydroxide 
solution. The solution was extracted with ethyl acetate 
and the extract was washed with brine, dried over 
10 anhydrous sodium sulfate, and evaporated in vacuo. The 
residue was purified by column chromatography on silica 
gel with a mixture of chloroform and ethanol (20:1) as an 
eluent to give ethyl [ ( 8-benzylamino) -6 , 7 , 8 , 9- 
tetrahydro-5H-benzocyclohepten-2-yl]aminoacetate (217 mg) . 
15 IR (Neat) : 3400, 1735, 1610, 1585, 1510 cm" 1 

NMR (CDC1 3 , 6) : 1.29 (3H, t, J=7 . 1Hz ) , 1.34-2.09 
(5H, m), 2.52-2.95 (5H, m) , 3.82 (1H, s), 3.85 
(1H, s), 3.88 (2H, d, J=5.3Hz), 4.15 (1H, t, 
J=5.3Hz), 4.24 (2H, g, J=7 . 1Hz ) , 6.35 (1H, dd, 
20 J=2.5Hz, 8.0Hz), 6.47 (1H, d, J=2.5Hz), 6.90 

(1H, d, J=8.0Hz), 7.17-7.36 (5H, m) 
MASS (m/z) : 352 (M + ), 219, 207, 146 

Preparation 58 

25 A solution of ( Z ) -1- ( 3-methoxyphenyl) -2-nitroethene 

(33.85 g) in 1,4-dioxane (315 ml) was added dropwise to an 
efficiently stirred suspension of sodium borohydride 
(15.77 g) in a mixture of 1,4-dioxane (315 ml) and ethanol 
(98 ml) over a period of 0.5 hour while maintaining a 

30 temperature of 3 0 °C. After stirring for 2 hours, the 

resultant slurry was diluted with ice water (393 ml) and 
the excess sodium borohydride was decomposed with 50% 
aqiieous acetic acid (47.4 ml). To the solution,, sodium 
chloride (68 g) and ethyl acetate were added. The organic 

3 5 layer was separated and the aqueous layer was extracted 
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with ethyl acetate. The combined organic layer was washed 
wrth brine, dried over magnesium sulfate, and evaporated 
in vacuo. The residue was purified by distillation under 
reduced pressure to give l-methoxy-3- ( 2-nitroethyl)benzene 
( 23.62 g) . 

bp : 104-107°C/1 mmHg. 

IR (Neat) : 1540, 1375 cm" 1 

NMR (CDC1 3 , 6) : 3.29 (2H, t, J=7 . 4Hz ) , 3.80 (3H, 
s), 4.60 (2H, t, J=7.4Hz), 6.70-6.87 ( 3H, m) ,' 
7.19-7.33 (1H, m) 



Preparation 59 

To a solution of l-methoxy-3- ( 2 -nitroethyl) benzene 
(22.59 g) and tert-butyl acrylate (15.98 g) in 
dichloromethane (180 ml) was added a solution of 
l,8-diazabicyclo[5.4.0]undec-7-ene (1.90 g) in 
dichloromethane (45 ml) in an ice bath. After stirring 
for 18.5 hours at ambient temperature, ice water (70 ml) 
was added to the solution. The organic layer was 
separated, washed successively with IN hydrochloric acid, 
and brine. The solution was treated with silica gel {7 0 ' 
g) and evaporated in vacuo to give tert-butyl 
5-(3-methoxyphenyl)-4-nitrovalerate (29.39 g) . 
IR (Neat) : 1720, 1600, 1545 cm" 1 
25 NMR (CDCI3, 5 > : 1-37 (9H, s), 1.98-2.34 (4H, m) , 

2.94 (1H, dd, J=5.9Hz, 14.1Hz), 3.18 (1H, dd, 
J=8.5Hz, 14.1Hz), 3.71 (3H, s), 4.64-4.83 (1H, 
m), 6.61-6.75 (3H, m) , 7.09-7.21 (1H, m) 
MASS (m/z) : 308 (M + -l) 



Preparation 60 

To a solution of tert-butyl 5- ( 3-methoxyphenyl ) -4- 
nitrovalerate (10.00 g) in 1,4-dioxane (10 ml) was added 
4N hydrogen chloride in 1,4-dioxane (17.8 ml) in an ice 
bath. After stirring for 3 days at ambient temperature, 
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ice water (60 ml) and sodium chloride (6 g) was added to 
the solution. The pH of the solution was adjusted to 9.5 
with an aqueous saturated sodium hydrogencarbonate 
solution and the solution was washed with ethyl acetate. 
5 After the pH of the solution was adjusted to 1 with 6N' 
hydrochloric acid, the solution was extracted with ethyl 
acetate. The extract was washed with brine, dried over 
anhydrous sodium sulfate, treated with silica gel (20 g) , 
and evaporated in vacuo to give 5- ( 3-methoxyphenyl) -4- 
10 nitrovaleric acid (8.00 g) . 

IR (Neat) : 2950-2300, 1700, 1540 cm"" 1 
NMR (CDC1 3 , 6) : 2.03-2.57 (4H, m) , 3.03 ( 1H, dd, 
J=6.1Hz, 14.1Hz), 3.28 (1H, dd, J=8.2Hz, 
14.1Hz), 3.79 (3H, s), 4.72-4.91 (1H, m) , 
15 6.68-6.90 (3H, m) , 7.17-7.31 (1H, m) 

MASS (m/z) : 252 (M + -l) 



Preparation 61 

A mixture of 5- ( 3-methoxyphenyl) -4-nitrovaleric acid 

20 (1.00 g) and thionyl chloride (0.34 ml) in 

1,2-dichloroe thane (2 ml) was refluxed for 1 hour. After 
cooling, aluminum chloride (0.53 g) was added to the 
solution at -12 °C and the whole was stirred for 0.5 hour. 
The solution was poured into ice water (15 ml). The 

25 organic layer was separated and the aqueous layer was 
extracted with dichloromethane . The combined organic 
layer was washed with an aqueous saturated sodium 
hydrogen carbonate solution, and brine, dried over 
anhydrous sodium sulfate, and evaporated in vacuo to give 

3 0 2-methoxy-8-nitro-6 , 7,8, 9-tetrahydro-5H-benzocyclohepten- 
5-one (772 mg) . 

mp : 120-122°C 

IR (Nujol) : 1665, 1590, 1545 cm"" 1 

NMR (CDC1 3 , 6) : 2.21-2.55 (2H, m) , 2.65-2.84 (1H, 
35 m), 2.93-3.14 (1H, m) , 3.37 (1H, dd, J=5.6Hz, 
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14.6Hz), 3.62 (1H, dd, J=7.8Hz, 14.6Hz), 3.87 
(3H, s), 4.85-5.03 (1H, m) , 6.76 (1H, d, 
J=2.5Hz), 6.91 (1H, dd, J=2.5Hz, 8.7Hz), 7.82 
(1H, d, J=8.7Hz) 

Preparation 62 

To a solution of ( S ) - ( - ) -4-acetylamino-5- 
( 3 -me thoxyphenyl) valeric acid (7 06 mg) in 
1,2-dichloroethane, (2.1 ml) was added thionylchloride 
(0.25 ml) at 0°c and the mixture was stirred for 3 hours. 
To the mixture, dichloromethane (2.1 ml) was added and 
then aluminum chloride (0.72 g) was added portionwise at 
-10 °C. After stirring for 2 hours, the solution was 
poured into ice water and the solution was acidified with 
15 dil. hydrochloric acid. The solution was extracted with 
dichloromethane. The extract was washed with saturated 
sodium hydrogen carbonate solution and brine, dried over 
anhydrous sodium sulfate, and evaporated in vacuo. The 
residue was crystallized from a mixture of n-hexane and 
ethyl acetate to give < S) - ( - ) -8-acetoamino-2-methoxy- 

6,7,8,9-tetrahydro-5H-benzocyclohepten-5-one (329 mg) as a 
powder . 

nvp : 1 3 2 ° C 

ra] D 1 ' 1 = -97.2° (c=0.51, MeOH) 
25 IR (Nujol) : 3310, 1650, 1595 cm" 1 

NMR (CDC1 3 , 6) : 1-38-1.60 (1H, m) , 1.98 (3H, s), 

2.10-2.32 (1H, m), 2.50-2.84 (2H, m) , 2.90 (1H, 
dd, J=14.4Hz, 5.0Hz), 3.19 (1H, dd, J=14.4Hz, 
5.2Hz), 3.86 (3H, s), 4.37-4.58 (1H, m), 5.53 
(1H, d, J=7.5Hz), 6.67 ( 1H, d, J=2.5Hz), 6.87 
(1H, dd, J=2.5Hz, 8.6Hz), 7.79 (1H, d, J=8 . 6Hz ) 



20 



30 



- "" Preparation 63 

A solution of 2-methoxy-8-nitro-6,7,8,9-tetrahydro- 
35 5H-benzocyclohepten-5-one (0.20 g) in acetic acid (2 ml) 
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was hydrogenated at 4 a tin hydrogen atmosphere over 10% 
palladium on carbon (0.20 g). After removing the 
catalyst, the pH of the solution was adjusted to 12 with 
sodium hydroxide solution and the solution was extracted 
5 with ethyl acetate. The extract was washed with brine, 

dried over potassium carbonate, and evaporated in vacuo to 
give 3 ~methoxy-6 , 7,8, 9-tetrahydro-5H-benzocyclohepten- 
6-amine (153 mg) . 

NMR (CDC1 3 , 6) : 1.38-2.10 (4H, m) , 1.41 (2H, br s), 
10 2.60-3.06 (5H, m) , 3.77 (3H, s), 6.64 ( 1H, dd, 

J=8.1Hz, 2.7Hz), 6.71 (1H, d, J=2.7Hz), 6.98 
(1H, d, J=8.1Hz) 

Preparation 64 

15 A mixture of tert-butyl 5- ( 3 -methoxyphenyl ) -4- 

nitrovalerate (0.31 g) , 10% palladium on carbon (0.31 g) , 
and ammonium formate (0.63 g) in methanol (3.1 ml) was 
stirred at ambient temperature for 0,5 hour. After the 
insoluble material was removed by filtration, the filtrate 
20 was evaporated in vacuo. To the residue, ethyl acetate 

and water were added and the organic layer was separated. 
The aqueous layer was extracted with ethyl acetate and the 
combined organic layer was washed with brine, dried over 
anhydrous sodium sulfate, and evaporated in vacuo to give 
25 tert-butyl 4 -amino- 5- ( 3 -methoxyphenyl) valerate (245 mg) . 
TR (Neat) : 3455, 1620, 1600, 1580 cm' 1 
NMR (CDC1 3 , 6) : 1.44 (9H, s), 1.51-1.95 (2H, m) , 
2.05 (2H, br s), 2.21-2.47 (2H, m) , 2.50 (1H, 
dd, J=8.6Hz, 13.3Hz), 2.80 (1H, dd, J=4.8Hz, 
30 13.3Hz), 3.80 (3H, s), 6.65-6.86 (3H, m) , 

7.15-7.30 (1H, m) 
MASS (m/z) : 280 (M + ), 224 

To a solution of tert-butyl 4-amino-5- ( 3- 
35 methoxyphenyl) valerate (0.22 g) in 1,4-dioxane (0.2 ml), 
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acetic anhydride (0.08 ml) was added and the solution was 
stirred for 80 minutes. To the solution, ethanol was 
added and the solution was stirred for 15 minutes. The P H 
of the solution was adjusted to 12 with sodium hydroxide 
5 solution and the solution was extracted with ethyl 

acetate. The extract was washed with brine, dried over 
anhydrous sodium sulfate, and evaporated in vacuo to give 
tert-butyl 4-acetylamino-5- { 3-methoxyphenyl) valerate (246 
mg) . 

10 IR (Neat) : 3275, 3060 1720, 1640, 1540, 1365 cm" 1 

NMR (CDC1 3 , 6) : 1.43 (9H, s), 1.52-1.90 (2H, m) , 
1.83 (3H, s), 2.15-2.42 (2H, m) , 2.70 (1H, dd, 
J=7.2Hz, 13.5Hz), 2.85 (1H, dd, J=5.6Hz, 
13.5Hz), 3.79 (3H, s), 4.01-4.24 (1H, m), 5.56 
(1H, br d, J=8.5Hz), 6.67-6. 84 ( 3H, m) , 
7.15-7.28 (1H, m) 
MASS (m/z) : 322 (M + ) , 266, 206 



15 



20 



25 



30 



35 



Preparation 65 

To a solution of tert-butyl 4-acetylamino-5- ( 3- 
methoxyphenyl) valerate (508 mg) in 1,4-dioxane (2 ml),-4N 
hydrogen chloride in 1,4-dioxane (4 ml) was added and the 
solutron was stirred for 1 hour. The solution was poured 
mto ice water (6 ml) and the P H of the solution was 
adjusted to 12 with sodium hydroxide solution. The 
solution was washed successively with diisopropyl ether 
and ethyl acetate and the pH of the solution was adjusted 
to 1 with 6N hydrochloric acid. The solution was 
extracted with ethyl acetate and the extract was washed 
with brine, dried over anhydrous sodium sulfate, and 
evaporated in vacuo to give 4-acetylamino-5- ( 3- 
methoxyphenyl) valeric acid (362 mg) . 

IR (Neat) : 3300, 2950-2300, 1700 cm" 1 

NMR (CDC1 3 , 6) 1-55-1.98 (2H, m) , 1.93 (3H, s), 

2-30-2.47 (2H, m) , 2.65-2.92 (2H, m), 3.78 (3H, 
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s), 4.09-4.33 (1H, m) , 5.88 { 1H, br d, J=8.9Hz), 
6.67-6.87 (3H, m) , 7.13-7.26 (1H, m) , 9.42 (1H, 
br s) 

MASS (m/z) : 266 (M + +l) 

5 

Preparation 66 

A mixture of 4 - ace tylamino-5 -( 3-methoxyphenyl) valeric 
acid (151 mg) and ( +) -cinchonine (110 rag) in 1,4-dioxane 
(2.6 ml) was refluxed and the solution was allowed to 

10 cool. The resulting precipitates were collected by 

filtration and dried to give a salt of ( S ) -4-acetylamino- 
5- ( 3 -methoxypheny 1 ) valeric acid and ( + ) -cinchonin (117 
mg) . This compound was recrystallized from 1,4-dioxane to 
give the pure salt (61 mg) . 

15 mp : 122-126°C 

[oc]£ 3 ' 2 = +123.3° (c=l, EtOH) 

IR (Nujol) : 3250, 3180, 2725, 1660, 1590 cm" 1 
NMR (DMSO-d 6 , 6) : 1.29-2.00 (7H, m) , 1.75 (3H, s), 
2.02-2.39 (3H, m) , 2.41-2.84 ( 5H, m) , 2.90-3.15 
20 (2H, m), 3.20-4.90 (1H, br m) , 3.72 (3H, s), 

3.78-4.04 (1H, m), 4.99-5.20 ( 2H, m) , 5.28-5.45 
(1H, m), 5.98-6.21 (1H, m) , 6.68-6.85 ( 3H, m) , 
7.10-7.26 (1H, m), 7.49-7.82 (3H, m) , 7.54 (1H, 
d, J=4.4Hz), 8.00 (1H, d, J=8 . 4Hz ) , 8.25 (1H, d, 
25 J=8.4Hz), 8.83 (1H, d, J=4.4Hz) 

Preparation 67 

Salt of (S)-4-acetylamino-5-( 3 -methoxyphenyl) valeric 
acid and (+) -cinchonin (55.7 g) was suspended in ethyl 

30 acetate and the pH of the suspension was adjusted to 1 
with dil. hydrochloric acid. The organic layer was 
separated and the aqueous layer was extracted with ethyl 
acetate. The combined organic layer was washed with 
brine, dried over magnesium sulfate, and evaporated in 

35 vacuo to give ( S ) - ( - ) -4-acetylamino-5-( 3- 
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methoxyphenyl) valeric acid (2 6.40 g) . 

mp : 66-70°C 
23 2 

[aJ D * .-= -4.3° ( C =1.06, MeOH) 
IR (Nujol) : 3270, 1730, 1610 cm" 1 
• NMR (CDC1 3 , 6) : 1.55-1.98 ( 2H, m) , 1. 92 (3H, s), 
2.30-2.46 (2H, in), 2.64-2.92 (2H, m), 3.76 ( 3H 
s), 4.08-4.30 (1H, m), 6.19 (1H, br d, J=8.8Hz), 
6.67-6. 85 (3H, m) , 7.13-7.26 (1 H , m), 9.82 ( 1H 
br s) 



Preparation fia 

To a solution of ( s ) - ( - ) -8-acetoamino-2-methoxy- 
6,7,8,9-tetrahydro-5H-ben 2 ocyclohepten-5-one (1.20 g) in 
boron trifluoride ether complex (abt. 47%, 23.9 ml) 
trrethylsilane (3.42 ml) was added at ambient temperature 
and the whole was stirred for 3 days. The solution was 
poured into ice water and the P H of the solution was made 
to 9 with sodium hydroxide solution. The mixture was 
extracted with chloroform and the extract was washed with 
brrne, dried over magnesium sulfate, and evaporated in 
vacuo. The residue was crystallized from n-hexane to give 
( S ) - ( - ) -N-acetyl-3 -methoxy-6 ,7,8, 9- tetrahydro-5H- 
benzocyclohepten-6 -amine (1.09 g) . 
mp : 185°C 

25 [a ^T) 1 ' 2 = -45.0° (c=0.51, MeOH ) 

IR (Nujol) : 3290, 1635 cm -1 

NMR (CDC1 3 , 6 > •• 1-43-1.80 (2H, m) , 1.85-2. 00 ( 2H 
m), 1.89 (3H, s), 2.64-2.82 (2H, m) , 2.84 (1H,' 
dd, J=13.8Hz, 7.8Hz), 3.02 (1H, dd, J=13.8Hz 
1.7Hz), 3.78 (3H, s), 4.13-4.31 (1H, m), 5.26 
(1H, d, J=7.7Hz), 6.64-6.75 ( 2H, m) , 7.02 (1H, 
d, J=8.9Hz) 



Preparation 6 9 

A mixture of ( S) - ( - ) -N-acetyl-3-methoxy-6 , 7 , 8 , 9- 
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tetrahydro-5H-benzocyclohepten-6-amine (0.75 g) and 
potassium hydroxide (15.84 g) in a mixture of water (11.2 
ml) and methanol (45 ml) was refluxed for 3 days. After 
cooling, the mixture was evaporated in vacuo. Water and 
5 ethyl acetate were added to the residue. The organic 

layer was separated and the aqueous layer was extracted 
with ethyl acetate. The combined organic layer was washed 
with brine, dried over potassium carbonate, and evaporated 
in vacuo. The residue was dissolved in ethyl acetate and 

10 4N hydrogen chloride in ethyl acetate (0.71 ml) was added 
to the solution. The resulting precipitates were 
collected by filtration and dried to give (S)-(-h)-3- 
methoxy-6 ,7,8, 9-tetrahydro-5H-benzocryclohepten-6-amine 
hydrochloride (606 mg) as a colorless powder. 

15 [a]J 8 - 0 = +30.3° (0=1.49, MeOH) 

Preparation 70 

To a solution of 7-methoxy-l-tetralone (50 g) and 
trimethylsulfonium iodide (69.48 g) in dimethyl sulfoxide 

20 (330 ml) was added dropwise a solution of potassium 

tert-butoxide (38.21 g) in dimethyl sulfoxide (165 ml) at 
24°C-28°C. The mixture was stirred for 1 hour at ambient 
temperature. The reaction mixture was poured into cooled 
water (500 ml) and extracted with ethyl acetate (500 ml). 

25 The organic layer was separated, washed with water (500 
ml, three times), dried over magnesium sulfate, and 
evaporated in vacuo to give crude spirof 3 , 4-dihydro-7- 
methoxynaphthalene-l( 2H) ,2 y -oxirane] (48.15 g) as a pale 
yellow oil. 

30 IR (Film) : 1610, 800, 720 cm" 1 

NMR (CDC1 3 , 6) : 1.75-1.95 (1H, m) , 1.95-2.20 (3H, 
m), 2.80-2.95 (2H, m) , 2.96 (2H, s), 3.76 (3H, 
s), 6.61 (1H, d, J=2.7Hz), 6.76 (1H, dd, 
J=8.4Hz, 2.7Hz), 7.02 (1H, d, J=8.4Hz) 

35 MASS (m/z) : 189 (M-l) 
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Preparation 71 

To a solution of benzylamine (22.53 g) in l-p ropanol 
(120 ml) was added dropwise a solution of spiro[3 4- 

^hydro-7-methoxynaphthalene-l(2H) / 2'-oxirane] (40.0 g) in 
1-propanol (40 ml) under gentle ref± ^ The reaction 

mixture was gently refluxed for 4 hours. The solvent was 
removed and ethyl acetate (200 ml) was added to the 
residue. The ethyl acetate extract was washed with water 
(200 ml, four times), dried over sodium sulfate, and 
evaporated in vacuo. The residue was treated with 4N 
hydrogen chloride in ethyl acetate to give 
l-benzylaminomethyl-7-methoxy-l , 2 , 3 , 4-tetrahydro-l- 
naphthalenol hydrochloride as a white powder, 
mp : 188-189°C 
15 IR (Nujol) : 3340, 1610, 1600, 740, 700 cm" 1 

NMR (DMSO-d 6 , 5) . 1.40-1.90 (3H, m), 

2-15-2.35 (1H, m), 2.55-2.70 (2H, m) , 
2.97 (2H, br s) , 3.69 (3H, s), 4.19 (2H, br s) 
5.93 (1H, br s), 6.75-6.80 (1 H , m) , 
6.95-7.05 (2H, m) , 7.35-7.55 (3H, m) , 
7.60-7.70 (2H, m) , 8.94 ( 1H , br s), 
9-57 (1H, br s) 
MASS (m/z) : 298 (M+l) + 

25 Preparation 79 

A suspension of l-benzylaminomethyl-7-methoxy- 
1,2,3,4-tetrahydro-l-naphthalenol hydrochloride (45 00 a) 
ammonium formate (25.50 g) , and 10% palladium on carbon ' 
(50. wet, 4.5 g) in methanol was refluxed for 40 minutes. 
- After cooling, the catalyst was removed by filtration and 
the filtrate was evaporated in vacuo. Water (45 ml) In 
hydrochloric acid (90 ml) and diethyl ether (120 ml) 'were 
added to the residue and the aqueous layer was separated 
The aqueous layer was made alkaline with 5N aqueous sodium 
'5 hydroxide (45 ml), and extracted with ethyl acetate (600 



20 
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ml x 6 times). The organic layers were combined, dried 
over sodium sulfate, and evaporated in vacuo to give 
l-aminomethyl-7-methoxy-l ,2,3, 4-tetrahydro-l-naphthalenol 
(27.89 g) as a pale yellow powder, 
mp : 79-81°C 

IR (Nujol) : 3360, 3300, 1610, 810, 730, 700 cm" 1 
NMR (CDC1 3 , 6) : 1.60-2.20 (7H, m) , 2.60-2.80 (2H, 
m), 2.80-3.00 (2H, m) , 3.79 (3H, s), 6.75 (1H, 
dd, J=8.4Hz, 2.7Hz), 6.99 (1H, d, J=8.4Hz), 
7.06 (1H, d, J=2.7Hz) 
MASS (m/z) : 207 (M + ) , 178, 121 



Preparation 73 

To a solution of l-aminomethyl-7-methoxy-l , 2 , 3 , 4- 

15 tetrahydro-l-naphthalenol (27.50 g) in 10% aqueous acetic 
acid solution (250 ml) was added dropwise a solution of 
sodium nitrite (10.07 g) in water (61 ml) at 8°C~9°C. 
The reaction mixture was stirred for 2 hours at the same 
temperature. The resulting precipitates were collected by 

20 filtration. The precipitates were dissolved in ethyl 

acetate. The solution was dried over magnesium sulfate 
and evaporated in vacuo. The residue was purified by 
column chromatography (silica gel, n-hexane : ethyl acetate: 
chloroform = 5:1:3) to give 3-methoxy-6 , 7 , 8 , 9-tetrahydro- 

25 5H-benzocyclohepten-6-one (19.39 g) as a white powder. 

The spectrum data of this compound coincided with 
that of the authentic sample. 



Preparation 74 

To a solution of 3-methoxy-6 ,7 , 8 ,9-tetrahydro-5H- 
benzocyclohepten-6-one (220 g) in methanol (1300 ml) was 
added portionwise sodium borohydride (22.0 g) at 6°C-30°C, 
and then the reaction mixture was stirred for 40 minutes 
and evaporated in vacuo. The residue was partitioned 
between ethyl acetate (1 l) and water (1 a). The organic 
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layer was washed with IN hydrochloric acid (500 ml) 
aqueous sodium hydrogen carbonate (500 ml), and brine (200 
ml), and dried over magnesium sulfate. The solvent was 
evaporated in vacuo to give 3-methoxy-6 , 7 , 8 , 9-tetrahydro- 
5H-ben 2 ocyclohepten-6-ol as a white powder, 
mp : 57-59°C 

IR (Film) : 3350, 1610, 760, 740, 700 cm' 1 
™* (CDC1 3 , 5 > •• 1-40-1.65 (2H, m), 1.70-1.95 ( 2H 
m), 1.95-2.20 (1H, m), 2.65-2.75 (2H, m) 
2.90-3.10 (2H, m), 3.78 (3H, s), 3.65-3.90 ( 1H 
m), 6.66 (1H, dd, J=8.1H2, 2.7Hz), 6.73 (1H, d,' 
J=2.7Hz), 6.98 (1H, d, J=8.1Hz) 
MASS (m/z) : 192 (M + ), 135 

15 Preparation 75 

A mixture of ( RS ) -3-methoxy- 6 , 7 , 8 , 9-tetrahydro-5H- 
benzocyclohepten-6-ol (221 g) , isopropenyl acetate (380 
ml) and lipase PS (Amano) (221 g) in diisopropyl ether 
(4.8 i) was stirred at ambient temperature for 4 days. 
The reaction mixture was filtrated (celite) and evaporated 
under reduced pressure. The residue was purified by flash 
chromatography (silica gel, using dichloromethane and 
dzchloromethane-methanol (20:1) successively as eluents) 
The f lrst eluate gave ( R) -3-methoxy-6 ,7,8, 9-tetrahydro-5H- 
benzocyclohepten-6-yl acetate (138.2 g) as a pale yellow 
oil and the second eluate ( S ) -3-methoxy-6 , 7,8,9- 

tetrahydro-5H-benzocyclohepten-6-ol (104.4 g) 'as a 
colorless powder. 

30 , . (R) " 3 " Methox y- 6 ' 7 ' 8 ' 9 -tetrahydro-5H-benzocyclohepten- 
30 6-yl acetate. 

fa]^ 1 = + i 6 .oi° (0=1.18, CH 2 C1 2 ) 
IR (Film) : 1715, 1610, 810 cm" 1 

NMR (CDC1 3 , 6) : 1.35-1.65 (1H, m) , 1.65-2.00 ( 2H 
35 m) ' 2 - 01 (3H ' s ^ 2.00-2.20 (1H, m), 2.65-2.80 

(2H ' m) ' 2.87 (1H, br d, J=13.6Hz), 3.10 (1H, 
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dd, J=13.6Hz, 9.8Hz), 3.77 (3H, s), 4.70-4.90 
(1H, m), 6.60-6.75 (2H, m) , 6.99 ( 1H, d, 
J=7.9Hz) 
MASS (m/z) : 234 (M + ), 174 

( S ) -3-Methoxy-6 ,7,8 , 9-tetrahydro-5H-benzocyclohepten- 
mp : 75-78 °C 

[a]^ 1 = +16.11° (c=0.72, CH 2 C1 2 ) 
10 IR (Nujol) : 3350, 3270, 1610, 810, 700 cm" 1 

NMR (CDC1 3 , 5) : 1.30-1.65 ( 2H, m) , 1.65-1.95 (2H, 
m), 1.95-2.15 (1H, m) , 2.60-2.75 (2H, m) , 
2.90-3.10 (2H, m), 3.70-3.90 (1H, m) , 3.78 (3H, 
3), 6.66 (1H, dd, J=8.1Hz, 2.7Hz), 6.74 (1H, d, 
15 J=2.7Hz), 7.00 (1H, d, J=8.1Hz) 

MASS (m/z) : 192 (M + ) , 135 

Preparation 76 

To a solution of ( R) -3-methoxy-6 ,7 , 8 , 9-tetrahydro-5H- 
20 benzocyclohepten-6-yl acetate (13 6 g) in methanol (1.36 M 
was added dropwise a solution of sodium hydroxide (46.4 g) 
in water (23 2 ml) at ambient temperature. The reaction 
mixture was stirred for 1 hour and evaporated in vacuo. 
The residue was partitioned between ethyl acetate (1.1 £) 
25 and brine (550 ml). The organic layer was washed with IN 
hydrochloric acid solution (550 ml), IN aqueous sodium 
hydroxide solution (550 ml), and brine (550 ml), dried 
over magnesium sulfate, and evaporated in vacuo to give 
( R ) - 3 -methoxy- 6,7, 8 , 9-tetrahydro-5H-benzocyclohepten-6-ol 
(108.96 g) as a white powder, 
mp : 76-78°C 

[a]J 9 = -15.16° (c=1.2, CH 2 C1 2 ) 
IR (Nujol) : 3300, 1610, 810, 760, 700 cm" 1 
NMR (CDC1 3 , 5) : 1.40-1.65 (2H, m) , 1.70-1.95 (2H, 
35 m), 1.95-2.20 (1H, m), 2.65-2.75 ( 2H, m) , 
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2.90-3.10 (2H, m) f 3.78 (3H, s), 3.65-3.90 (1H, 
™), 6.66 (1H, dd, J=8.1Hz, 2.7Hz), 6.73 (1 H/ d, 
J=2.7Hz), 6.98 (1H, d, J=8.1Hz) 
MASS (m/z) : 192 (M + ), 135 

r- 

D 

Preparation 77 

To a solution of ( R) -3-methoxy-6 , 7 , 8 , 9-tetrahydro-5H- 
benzocyclohepten-6-ol (108.96 g) in p yridine (550 ml) was 

10 iTc \i:i ti0 Z iSe p - tQl — "onyl chloride (129.66 g) at 
10 C~13 C. The reaction mixture was stirred at ambient 
temperature for 1 day. The solvent was evaporated in 
vacuo and the residue was partitioned between ethyl 
acetate (1600 ml) and water (1080 ml). The organic layer 

M 0«r S !T SUCCeSSive1 ^ with IN hydrochloric acid solution 
(1080 ml), aqueous sodium hydrogen carbonate (1080 ml) 
and brine (500 ml), dried over magnesium sulfate, and ' 
evaporated in vacuo to give a colorless powder. The 
colorless powder was washed with n-hexane (twice) to give 
R ) -3 -methoxy-6 ,7,8 , 9-tetrahydro-5H-benzocyclohepten-6-yl 
4-methylbenzenesulfonate (182.23 g) . 
mp : 88-89°c 

[a] D ° = +26.40° (c=2.5, CH 2 C1 2 ) 

IR (Nujol) : 1610, 1590, 1350, 1180, 760 cm" 1 
NMR (CDC1 3 , «> : L20-1.50 (1H, m) , 1.75-2.25 ( 3H 
m>, 2.46 (3H, s), 2.55-2.70 ( 2H, m) , 2.84 (1 H ' 
dt, J=13.8Hz, 1.7Hz), 3.08 ( 1H, dd, J=13.8Hz 
10.1Hz), 3.75 (3H, s), 4.40-4.55 (1H, m), 6.44 
(1H, d, J=2.7Hz), 6.65 (1H, dd, J=8.2Hz, 2 . 7Hz ) 
5 ' 95 (1H ' d ' J=8-2Hz), 7.30-7.40 (2H, m) , 
J ° 7.75-7.85 (2H, m) 

MASS (m/z) : 345 174 

Preparation 7fl 

The following compounds were obtained according to a 
similar manner to that of Preparation 77. 
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1 ) ( S ) - 3 -Me thoxy- 6,7,8, 9- tetrahydro- 5H-benzocyclohepten- 
6-yl 4-methylbenzenesulfonate 



mp : 92-95°C 

[a]~ 8 = -30.99° (c=1.01, CH 2 C1 2 ) 

IR (Nujol) : 1610, 1600, 1580, 1350, 1180, 760, 
720 era" 1 

NMR (CDC1 3 , 6) : 1.10-1.50 (1H, m) , 1.75-2.20 (3H, 
m), 2.46 (3H, m) , 2.55-2.75 (2H, m) , 2.75-2.95 
(1H, m), 2.95-3.15 (1H, m) , 3.75 (3H, s), 
4.35-4.55 (1H, m) , 6.45 (1H, d, J=2 . 6Hz ) , 6.65 
(1H, dd, J=8.2Hz, 2.6Hz), 6.95 (1H, d, J=8.2Hz), 
7.34 (2H, d, J=8.1Hz), 7.79 (2H, d, J=8.1Hz) 

MASS (rn/z) : 3 46 (m + ) , 174 



2 ) 3 -Me thoxy- 6 , 7 , 8 , 9-tetrahydro-5H-benzocyclohepten-6- 
yl 4-methylbenzenesulfonate 
mp : 76-78°C 

IR (Nujol) : 1600, 1350, 1170, 820, 750 cm" 1 
NMR (CDCI3, 6) : 1-15-1.50 (1H, m), 1.75-2.20 (3H, 
m), 2.46 (3H, s), 2.60-2.70 ( 2H, m) , 2.80-2.90 
(1H, m), 3.00-3.15 (1H, ni) , 3.76 (3H, s), 
4.35-4.55 {1H, m) , 6.45 (1H, d, J=2.7Hz), 6.65 
(1H, dd, J=8.2Hz, 2.7Hz), 6.95 (1H, d, J=8.2Hz), 
7.34 (2H, d, J=8.1Hz), 7.79 (2H, d, J=8.1Hz) 
25 MASS (m/z) : 346 (M + ), 174 

3 ) 3 -Methoxy-6 ,7,8, 9-tetrahydro-5H-benzocyclohepten-6- 
yl methanesulf onate 
mp : 96-97°C 

10 IR « Nujol) : 1610, 1340, 1200, 770, 740, 720 cm" 1 

NMR (CDC1 3 , 6 ) : 1.35-1.70 (1H, m) , 1.75-2.15 (2H, 
m), 2.15-2.40 (1H, m) , 2.70-2.75 (2H, m) , 3.00 
(3H, s), 3.10-3.30 (2H, m) , 3.78 (3H, s), 
4.65-4.85 (1H, m), 6.65-6.80 (2H, m) , 7.00 (1H, 

35 d, J=8.1Hz) 
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MASS (m/z) : 270 ( ) 159 

Preparation 7Q 

To a solution of ( R) -3 -methoxy-6 , 7 , 8 , 9-tetrahydro-5H- 
5 benzocyclohepten-6-yl 4-methylbenzenesulf onate (181 0 g) 
m dimethyl sulfoxide (2170 ml) was added portionwise 
sodium azide (67.93 g) at ambient temperature The 
mixture was stirred at 40 °C for 2 days. The reaction 
mxxture was poured into ethyl acetate (2.2 i) and ice 
10 water (2.2 1). The organic layer was separated, washed 
successively with aqueous sodium hydrogen carbonate (1.1 
«•), water (1.1 three times)/ and brine ( 55Q ^ ^.^ 

over magnesium sulfate, treated with activated carbon, and 
evaporated in vacuo. The residue (117 g) was purified by 
C ° 1Umn ^omatography (silica gel 350 g, n-hexane: ethyl 
acetate -10:1) to give crude azido-form ( IR {fllm)t 2100 
cm ( N 3 )). a mixture of this azido-form (111.2 g) 

ammonium formate (96.82 a) and m«. ^ 

• lJD - oz y ' /■ ana 10-. palladium on carbon 

Wet ' 7 - 78 9) in methanol was refluxed for 1 hour 
!0 After cooling, the catalyst was filtered off, and the 
filtrate was evaporated in vacuo. The residue was 
partitioned between ethyl acetate (1 a) and 2N agueous 
sodium hydroxide solution (1.5 2. ) . The organic layer was 
separated, washed with water (1 a) and brine (500 ml) 
dried over potassium carbonate, and evaporated in vacuo. 
The residue was treated with 4N hydrogen chloride in ethyl 
acetate under ice bath cooling to give ( s) -3-methoxy- 
6,7,8, 9-tetrahydro-5H-benzocyclohepten-6-amine 
hydrochloride (86.8 g) as a colorless powder, 
mp : 258-261°C 

[a] D = +30.59° (c=1.50, MeOH) 

IR (Nujol) .- 2610, 2500, 1610, 830, 760, 720 cm" 1 

NMR (DMSO-d„, 6) • 1 15-1 ?R mh „n , 

s , o) . l.is i.2b (1H, m), 1.65-2.05 ( 2H 

n»), 2.05-2.25 (1H, m), 2.60-2.75 (2H, m) , 
2.85-3.10 (3H, m), 3.72 (3H, s), 6.60-6.75 (2H, 
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m), 7.00-7.10 (1H, m) , 8.15 (3H, br s) 
MASS (m/z) : 191 (M + ), 148 



Preparation 80 



The following compounds were obtained according to a 
similar manner to that of Preparation 79. 



1 ) ( R ) - 3 -Me thoxy- 6 , 7,8, 9-tetrahydro-5H-benzocyclohepten- 
6-amme hydrochloride 
10 nip : 264-265°C 

= -29.59° (c=1.22, MeOH) 
IR (Nujol) : 2610, 2500, 1610, 830, 760, 720 cm" 1 
NMR (DMSO-d 6 , 6 > : !. 15-1. 25 (1H, m) , 1.65-2.05 (2H, 
m), 2.05-2.25 (1H, m) , 2.60-2.75 (2H, m) , 
2-75-3.10 (3H, m), 3.72 (3H, s), 6.60-6.75 (2H, 
m), 7.00-7.10 (1H, m) , 8.20 (3H, br s) 
MASS (m/z) . 191 {M + )f 148 



2 ) 3-Methoxy-6 , 7,8, 9-tetrahydro-5H-benzocyclohepten-6- 
amme hydrochloride 
mp : 230-233°C (dec.) 

IR (Nujol) : 2600, 2520, 1610, 760 cm -1 
NMR.(DMSO-d 6 , 5) : 1.15-1.45 (1H, m) , 1.60-2.05 (2H, 
m), 2.05-2.30 (1H, m) , 2.55-2.80 (2H, m) , 
2-80-3.15 (3H, m), 3.72 (3H, s), 6.60-6.85 (2H, 
m), 6.95-7.10 (1H, m), 8.19 (3H, br s) 
MASS (m/z) : 191 ( M + ), 148 

Preparation 81 

To a mixture of ( s ) -3-methoxy-6 , 7 , 8 , 9-tetrahydro-5H- 
benzocyclohepten-6-ol (1.00 g) , phthalimide (0.77 g) and 
triphenylphosphine (1.36 g) in dry tetrahydrof uran, was 
added dropwise a solution of diethyl azodicarboxylate 
(0 ' 91 9) in dry tetrahydrof uran (3 ml) at 26°C~33°c The 
mixture was stirred at ambient temperature for 2 days 
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The solvent was evaporated in vaouo. Diethyl ether (30 
ml) was added to the residue and the m ixture was stirred 
and the resulting precipitates (tripnenyl phosphinoxide ) 
were removed by filtration. The filtrate was evaporated 
5 rn vacuo. The residue was purified by column 

chromatography (silica gel, n-hexane: ethyl acetate = 5-1) 
to grve , R) -N- , 3- me thoxy-6 .7,8, 9-tetrahydro-5H-benzocyclo. 
hepten-6-yl) phthaliraide as a white pQwder (() ^ 

mp : 132-133°c 
10 [a] D = "40.76° (c=0.91, CH 2 C1 2 ) 

IR (Nujol) : 1770, 1700, 1610, 800, 720 cm" 1 
NMR (CDC1 3 , ■■ 1-15-1.70 (1H, m), 1.90-2.20 ( 2H 

»>, 2.40-3.00 (4H, m ) , 3.77 (3H, s), 3.90-4.10 
(1H, m), 4.10-4.30 (1H, m), 6.60-6.70 ( 2H m) 
7.00-7.10 (1H, m), 7.60-7.75 (2H, m) , 7.80-7.90 
(2H, m) 

MASS (m/z) : 321 (M + ), 227, 174 



15 



20 



Preparation 82 

ben, A TT^ ° f (R) - N - (3 - metho ^- 6 ' 7 ^,9-tetrahydro-5H- 
ben 2 oc y clohepten-6- y l )phthaliraide (0 . 50 g) and 

° ° hYdrate ( °- 2 ml) in eth *-l (8-0 ml) was refluxed for 
1 hour. The resulting precipitates were removed by 
fxltration and the filtrate was evaporated in vacuo. The 
resxdue was partitioned between ethyl acetate and IN 
aqueous sodium hydroxide solution. The organic layer was 
washed wxth water and brine, dried over magnesium sulfate 
and evaporated in vacuo. The residue was treated with 4N 
hydrogen chloride in ethyl acetate to give (R) -3-methoxy- 

6,7,8 > 9-tetrahydro-5H-benzocyclohepten-6-amine 
hydrochloride (0.29 g) . 

mp : 264-265°C 



30 



35 



Preparation 83 

A solution of 2-bromoacetylnaphthalene (7.00 g) and 
tetra-n-butyl ammonium bromide (0.905 g) in 
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1,2-dichloroethane (226 ml) was refluxed for 3.5 hours, 
evaporated in vacuo and extracted with dichloromethane .' 
The extract was washed with brine, dried over magnesium 
sulfate, and evaporated in vacuo. The residue was washed 
5 with n-hexane to afford 2-chloroacetylnaphthalene (5.43 g) 
as a yellow powder. 

IR (Nujol) .- 1680 cm" 1 

NWB (CDC1 3 , 6) : 4.81 (2H, s), 7.5-7.6 (2H, m) , 

7.8-8.0 (4H, m) , 8.43 (1H, s) 
10 MASS (m/z) .- 206 and 204 (M + ), 155, 127 

Preparation 84 

A mixture of 2-acetonaphthone (3.40 g) and selenium 
dxoxa.de (4.88 g) in dioxane (200 ml) and water (1 ml) was 
stxrred under reflux for 6 hours and filtered. The 
filtrate was concentrated in vacuo and extracted with 
diethyl ether. The extract was washed twice with brine 
dried over magnesium sulfate, and concentrated in vacuo'to 
give a pale brown powder of 2 , 2"-oxybis[ 2-hydroxy-2 ' - 
acetonaphthone ] (3.21 g). 
mp : 112-122°C 
IR (Nujol) : 3320, 1690 cm" 1 

(CDC1 3 , 6 > ^ 5.06 (2H, br s ) , 6.58 (2H, s), 

7 - 2 " 8 - 3 <12H, m), 8.75 (2H, s) 
Zb MASS (m/z) : 184, 155, 127 

Preparation as 

The following compounds were obtained according to a 
similar manner to that of Preparation 84. 

1 ) 2,2" -Oxybis f 2 -hydroxy-1 « -acetonaphthone ] 
mp : 89-91°C 

IR (Nujol) : 3410, 3270, 1665 cm" 1 

™* (CDCI3, 5.16 (2H, br s), 6.50 (2H, s), ■ 

7-4-7.7 (6H, m), 7.85 ( 2H, d, J=8.6H 2 ), 8.06 
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30 



35 
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2) 



3) 



<2H, d , J=8.2Hz), 8.40 (2H, dd, J=l . 1Hz , 7 . 4Hz ) 
8-99 (2H, dd, J=0.8Hz, 8 . 4Hz ) 
MASS (m/z) : 184, 155 

2,2" -oxybis [ 2 -hydroxy- 1- ( 5 • -indanyl ) ethanone ] 
mp : 111-122°C 

IR (Nujol) : 3380, 1670, 1600 cm" 1 

NMR (CDC1 3 , 2.06 (2H, t, J=7 . 4Hz ) , 2.14 (2H, t 

J=7.4Hz), 2.94 (8H, t, J=7 . 4Hz ) , 5.06 (2H, d, 
J=10.0Hz), 6.33 (2H, d, J=10.0Hz), 7.29 (2H, d, 
J=11.9Hz), 7.92 (2H, d, J=11.9Hz), 7.95 (2H, s) 

2,2" -oxybis [ 1- ( 5 ' -benzof urazanyl ) -2-hydroxyethanone ] 
NMR (CDCI3, & ) ■■ 4.46 (2H, d, J=10Hz), 5.72 (2H, d 
J=10Hz), 7.9-8.2 (4H, m) , 8.6-8.7 (2H, m) 



Preparation 86 

To an ice-cooled suspension of potassium 
tert-butoxide (0.82 g) in tetrahydrof uran (6.6 ml) was 
added trimethylsulfonium iodide (98% purity; 1.5 g) in 
dimethyl sulfoxide (6.6 ml). After the addition was 
complete, piperonal (1.0 g) in tetrahydrof uran (3.3 ml) 
was added dropwise to the mixture while the internal 
temperature was maintained below 5°C. After stirring at 
ambxent temperature for 1 hour, the mixture was poured 
into water and extracted once with ethyl acetate. The 
extract was washed twice with water and once with brine 
dried over anhydrous sodium sulfate, and concentrated in 
vacuo to give 3 , 4-methylenedioxyphenyoxirane (1 0 g) 
which was used for next reaction without further 
purification. 

NMR (CDCI3, 6 > 2.74 (1H, dd, J=2Hz, 5Hz), 

3.09 (1H, dd, J=4Hz, 5Hz), 3.78 (1H, dd, J=2Hz 
4Hz), 5.94 (2H, s) , 6.6-6.9 (3H, m) 
35 MASS (m/z) : 164 
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Preparation 87 

To an ice-cooled mixture of L-tyrosine benzyl ester 
p-toluenesulfonate (41.0 g) , pyridine (16.4 ml), and 
dichloromethane (92 ml) was added methyl chlorof ormate 
(7.8 ml). The mixture was stirred in an ice-bath for 1 
hour, diluted with water, and extracted once with 
dichloromethane. The extract was concentrated in vacuo 
and the residue was dissolved in ethyl acetate, washed 
with water and brine, dried over anhydrous magnesium 
sulfate, and concentrated in vacuo. Purification of the 
crude product by column chromatography on silica gel 
(gradient elution; 10:1 to 5:1 chloroform-ethyl acetate) 
gave N-methoxycarbonyl-L-tyrosine benzyl ester (22.0 g) . 
mp : 100-101°C 
15 IR (Nujol) : 3360, 1720, 1700 cm" 1 

NMR (CDC1 3 , 5 > : 3 '01 (2H, d, J=6Hz), 3.65 (3H, s), 
4-5-4.8 (1H, m), 4.8-4.6 (4H, m) , 6.6-6.8 (2H, 
m), 6.8-7.0 (2H, m) , 7.2-7.6 (5H, m) 
MASS (m/z) : 329 



10 



20 



Preparation 88 

A mixture of N-methoxycarbonyl-L-tyrosine benzyl 
ester (22.0 g), methyl iodide (10.8 ml), potassium 
carbonate (24.0 g) , and N,N-dimethylf ormamide (87 ml) was 

25 stirred at ambient temperature for 5 hours. The mixture 
was diluted with dichloromethane (87 ml) and filtered. 
The filtrate was concentrated in vacuo and the residue was 
dissolved in ethyl acetate, washed with water and brine, 
dried over anhydrous magnesium sulfate, and concentrated 

3 0 in vacuo. The crude product was purified by pulverization 
with petroleum ether to give N-methoxycarbonyl-o-methyl-L- 
tyrosine benzyl ester (16.0 g). 
mp : 83-84°C 

IR (Nujol) : 3430, 1730 on" 1 
35 NMR (CDC1 3 , 6) : 3.03 ( 2H, d, J=6Hz), 3.66 (3H, s), 
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3-76 (3H. s), 4.5-4.8 (1H, „, , 5.0-5.3 (3H, m ) , 
6-7-6.3 (2H, m), 6.8-7.0 (2H, rn) , 7.2-7.5 ( 5H 
m ) ' 

MASS (m/z) : 268 ( M-H 2 NC0 2 Me ) + 
Preparation ao 

A fixture of N-methoxycarbonyl-o-methyl-L-tyrosine 
benzyl ester (14 . 5 g) , 10% on ££™ 

:nir h t :r ydrofuran 1145 mi, - water ,i4 - 5 *» 

under hydrogen at ambient temperature for 2 hours An 
addrtrona! 10, pailadium on carbon ,0.73 g) was added Co 

hours The catalyst was filtered off and washed with 
tet rahydrofuran . The f . ltrate 

and concentrated in vacuo to afford 

N-methoxyoarbonyl-o-methyl-L-tyrosine (10.5 g, 
imp : 85-86°C 

IR (Nujol) : 3260, 3140, 1730, 1660 en," 1 . 
NMR (CDC1-, 6) - j q_-, 

3' - 2.9 3.2 (2H, m) , 3.67 (3H, s), 3.79 

OH, s), 4.5-4.8 (1H, m) , 5.0-5.2 ( 1H m) 
6-7-6.9 (2H, m), 7.0-7.2 (2H, m) 
MASS (m/ 2) . 221 (M _ CH3 o H) + 

Preparation 90 

To a solution of N-methoxycarbonyl-o-methyl- 

thionvl in h e i , °: 5 9> ^ diChl — ^ane ,2 ml, was added 
thxonyl chlor.de ,0.29 ml,. After stirring for 1 hour at 

TZT m ;;r ur ': the reaction *•» -ce™ 

ml, and ^ dlssolvea - dichloromethane ,5 

ml, and treated with 0.9 M ethylaluminum dichloride in 

allo„e°dT ^ ln " 1Ce " bath - The «« 

allowed to warm to ambient temperature and stirred 

overnight The mixture was poured into concentrated 

hydrochlorrc acid containing crashed ice and extracted 

once wrth dichloromethane. The extract was washed with 
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water and brine, dried over anhydrous magnesium sulfate, 
and concentrated in vacuo. Purification of the residue 'by 
column chromatography on silica gel (eluent; 10:1 
dichloromethane-ethyl acetate) gave 6-methoxy-2- 
(methoxycarbonylamino)indan-l-one (0.12 g) . 
mp : 174-177°C 

IR (Nujol) : 3330, 1720, 1680 cm" 1 

NMR (DMSO-d 6 , 6) : 2.87 (1H, dd, J=5Hz , 16Hz), 3.38 
(1H, dd, J=8Hz, 16Hz), 3.54 (3H, s), 3.80 (3H, 
s), 4.26 (1H, ddd, J=5Hz, 8Hz , 8Hz ) , 7.11 (1H, 
d, J=2Hz), 7.28 (1H, dd, J=2Hz , 8Hz ) , 7.45 (1H, 
d, J=8Hz), 7.69 (1H, d, J=8Hz) 
MASS (m/z) : 235 

15 Preparation 91 

A mixture of 6-methoxy-2- (methoxycarbonylamino) indan- 
1-one (0.30 g), boron trifluoride etherate (0.90 ml), and 
ethanedi thiol (0.90 ml) was stirred at ambient temperature 
for 2 hours. The mixture was poured into saturated 

20 aqueous sodium bicarbonate and extracted twice with ethyl 

acetate. The combined extracts were washed with brine, 
dried over anhydrous sodium sulfate, and concentrated In 
vacuo. The residue was purified by column chromatography 
on silica gel (gradient elution; 5:1 to 2:1 n-hexane-ethyl 
25 acetate) to give 6-methoxy-2- 

(methoxycarbon Y lamino)indan-l-one ethylene dithioacetal 
(0.48 g) as an oil. 

IR (Film) : 3330, 1700 cm" 1 

NMR (CDC1 3 , 6 > : 2.63 (1H, dd, J=8Hz , 15Hz), 3.0-3.6 
30 (5H ' m) ' 3 - 7 2 (3H, s), 3.81 (3H, s), 4.5-4.8 

(1H, m), 5.3-5.6 (1H, m) , 6.78 (1H, dd, J=2Hz, 
8Hz), 6.9-7.1 (2H, m) 
MASS (m/z) : 311 

35 
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Preparation 92 

1-one ethylene dithioacetal (0.12 g) , Raney nickel 
(suspension in water; 5 ml), and ethanol (12 ml) was 
refluxed for 0.5 hour. The mixture was filtered and the 
catalyst was washed with hot ethanol. The filtrate and 
washings were combined and concentrated in vacuo 
Purification of the residue by column chromatography on 
silica gel (eluent, chloroform) gave 5-methoxy- N - 
methoxycarbonylindan-2-amine (0.08 g). 
mp : 120-121°C 
IR (Nujol) : 3290, 1670 cm" 1 

NMR (DMSO-d,,, 6) • 2 5-9 q i ?u ^ -> 

6' 6) ■ 2 -5 2.9 (2H, m), 2.9-3.2 (2H, m) , 

3-52 (3H, s), 3.69 (3H, s), 4.1-4.3 (1H, m) , 

6- 68 (1H, dd, J=2Hz, 8Hz), 6.77 (1 H/ d, J=2H 2 ) , 

7- 07 (1H, d, J=8H 2 ), 7.3-7.5 ( 1 H/ m) 
MASS (m/z) : 221 

Preparation 93 

(0 25 A of X T!,° f 5 " methOXy - N - raetho ^ c «^nylindan-2- am ine 
hour T. h Vdrobro mi c acid (20 m l, was refluxed for 

hours. After cooling, the mixture was concentrated in 

:z: n j°T e was added to the residue - «- 

rnp : >235°C (dec.) 

IR (Nujol) 3370 cm" 1 

NMR (DMSO-d^, 5) - 2 7-1 n n u x 

6' ^ • 2 -7 3.0 (2H, m), 3.0-3.3 ( 2H, m) , 

3-8-4.1 (1H, m), 6.5-6.8 (2H, m) , 7.04 ( 1H, d, 
J=8Hz), 8.03 (3H, br s), 9.24 (1H, br s) 
MASS (m/z) : 149 

Preparation 

A mixture of 5-hydroxyindan-2-amine hydrobromide 
(0.66 g), triethylamine (0.95 ml), di-tert-butyl 



20 



35 
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dicarbonate (0.75 g) , and N ,N-dimethylf ormainide (6.6 ml) 
was stirred at ambient temperature for 4 hours. The 
mixture was diluted with ethyl acetate and the precipitates 
were filtered off. The filtrate was concentrated in vacuo 
5 to afford the crude product which was purified by column 
chromatography on silica gel (eluent; 5:1 n-hexane-ethyl 
acetate) to give N-tert-butoxycarbonyl-5-hydroxyindan- 
2-amine ( 0 . 44 g) . 

IR (Film) : 3330, 1670 cm" 1 
10 NWR (CDC1 3 , 6) : 1.45 (9H, s), 2-6-2.8 (2H, m) , 

3.1-3.4 (2H, m), 4.3-4.6 (1H, br m) , 4.6-4.9 
(1H, br m), 5.32 (1H, br s), 6.64 (1H, dd, 
J=2Hz, 8Hz), 6.70 (1H, br s), 7,04 ( 1H, d, 
J=8Hz) 

15 MASS (m/z) : 249 

Preparation 95 

A mixture of N-tert-butoxycarbonyl-5-hydroxyindan-2- 
amine (0.42 g) , potassium carbonate (0.34 g) , ethyl 

20 bromoacetate (0.24 ml), and N,N-dimethylf ormamide (4.2 ml) 
was stirred at ambient temperature for 20 hours. An 
additional portion of ethyl bromoacetate (0.12 ml) and 
potassium carbonate (0.17 g) was added to the mixture, and 
stirring was continued for an additional 12 hours. The 

25 mixture was diluted with ethyl acetate and the 

precipitates were filtered off. The filtrate was 
concentrated in vacuo, and the residue was dissolved in 
ethyl acetate, washed with water and brine, dried over 
anhydrous sodium sulfate, and concentrated in vacuo. 

30 Purification of the residue by column chromatography on 
silica gel (eluent; 5:1 n-hexane-ethyl acetate) to give 

N-tert-butoxycarbonyl-5-ethoxycarbonylmethoxyindan-2- 
amine ( 0. 44 g) . 

mp : 73-75°C 

35 IR (Nujol) : 3400, 1750, 1700 cm* 1 
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NMR (CDC1 3 , 5): 1.30 (3 H/ t, J=7Hz ) , 1.44 ( 9H s) 
2.6-2.9 (2H, m), 3.1-3.4 (2H, m) , 4 . 27 ( 2H , q ' 
J-7H2), 4.3-4.5 (1H, br m) , 4.58 { 2H s) 
4-6-4.9 (1H, br m) , 6.72 (1H, dd, J=2Hz,' 8 Hz), 
6-76 (1H, br s), 7.10 (1H, d, J=8Hz ) 

MASS (m/z) : 335 



10 



15 



Preparation 96 

-t h o dan . 2 . Mine (0 39 g) Md ^ ^ chlor . d / 
1,4-dxoxane ,u. 6 ml) was allo „ e(J ^ ^ 

vacuo to afford the solid, which was washed with 
dxxsoprcpyi ether and dried in vacuo to give 

( 0. , 2l7° g T? arbOnylmethOXy ' iod — *-«*»• hydrochioride 
mp : 155-160°C 
IR (Nujol) : 2600, 1750 cm -1 
NMH ( D MSO-d 6 , „ : ,. 21 (3H , t/ J=7Hz , , 

»>. 3.0-3.4 (2H, m), 3.9-4.1 (1H , m), 4.15 (2H, 
^ J=7Hz), 4.73 (2H, s), 6.75 (1 H , dd, J=2Hz, 
8Hz J, 6.85 (1H, d, J=2Hz) / 7.16 (1H, d, J=8Hz ) 
8.23 (3H, br s) 
MASS (m/z) : 235 



25 



Example 1 



1) A fixture of 6-amino-3-ethoxycarbonylmethoxy-6 , 7 8 9- 
tetrahydro-5H-benzocycloheptene (1.0 g) 

(RJ-3-chlorostyrene oxide (0.58 g) , and 'n-propanol (7 6 

: l::; refluxed for 3 hours - — r c ion 

nuxture was concentrated in vacuo. a crude column 
chromatography on silica gel (gradient elution; 3-1 

llllZT'ttT aCState ^ ethYl aCState t0 ^ -etate- 
ethanol; 25:1 to 10:1) afforded about 0.8 g of crude 

product. Another flash column chromatography on silica 



WO 93/15041 _ ld^- PCTAIP93/00113 



gel (gradient elation; 1:3 n-hexane-ethyl acetate to 25:1 
ethyl acetate-ethanol) was performed to give a mixture of 
(1R,6 ! R)- and ( 1R, 6 1 S ) -2- [ ( 3-ethoxycarbonylmethoxy- 
6,7,8, 9-tetrahydro-5H-benzocyclohepten-6-yl ) amino] -1- ( 3- 
5 chlorophenyl)ethanol (0.60 g) . 

2) The obtained mixture (0.60 g) was dissolved in ethyl 
acetate (2.5 ml) and, with cooling, treated with 4N 
hydrogen chloride in ethyl acetate (3.5 ml). After 

10 stirring for 5 minutes, the mixture was concentrated in 
vacuo. The residue was dissolved in ethanol (5 ml) and 
precipitated by the addition of n-hexane (40 ml). The 
solvent was removed in vacuo, and the resulting solid was 
collected, washed with n-hexane, and dried to give a 

15 mixture of (1R,6'R)- and ( 1R, 6 ' S ) -2-[ ( 3-ethoxycarbonyl- 
methoxy-6,7 , 8, 9- tetrahydro-5H-benzocyclohepten-6-yl ) - 
amino ]-l-( 3 -chlorophenyl) ethanol hydrochloride (0.54 g) . 
mp : 114-119 Q C 

IR (Nujol) : 3400, 3170, 1740 cm** 1 

20 NMR (DMSO-d 6 , 6) : 1.19 (3H, t, J=7Hz ) , 1.20 (3H, t, 

J=7Hz), 1.1-1.5 (2H, m), 1.7-2.1 ( 4H, m) , 
2.2-2.5 (2H, m), 2.5-2.9 (4H, m) , 2.9-3.4 (12H, 
m), 4.14 (2H, g, J=7Hz), 4.16 ( 2H, q, J=7Hz), 
4.70 (2H, s), 4.71 ( 2H, s), 4.9-5.1 (2H, m) , 

25 6.3-6.4 (2H, m) , 6.6-6.8 (2H, m) , 6.8-6.9 (2H, 

m), 7.0-7.1 (2H, m) , 7.3-7.6 (8H, m) , 8.8-9.6 
(2H, m) 

FAB-MASS (m/z) : 420 (M + +3-HCl) , 418 (M + +1-HC1) 

30 Example 2 

The following compounds were obtained according to a 
similar manner to that of Example 1. 

1) (1R,6'R)- and ( IR, 6 1 S ) -2- [ ( 2-Ethoxycarbonylmethoxy- 
35 6,7,8, 9-tetrahydro-5H-benzocyclohepten-6-yl ) amino ] -1- 
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20 



( 3-chlorophenyl)ethanol hydrochloride 
IR (Film) : 3300, 1740 cm" 1 

NMR (CDC1 3 , 6) : 1.29 (6H, t, J=7Hz), 1.3-2.3 (8H, 
m), 2.3-2.6 (2H, m) , 2.6-2.9 (4H, m) , 2.9-3.5 
(10H, m), 4.26 ( 4H, q, J=7Hz ) , 4.56 (4H, s), 
5.2-5.8 (2H, m) , 6.4-6.8 (4H, m), 6.9-7.6 (10H, 
m), 8.2-8.8 (2H, m) , 9.6-10.4 (2H, m) 

FAB-MASS (m/z) : 420 (M + +3-HCl), 418 (M + +l-HCl) 



10 2) 



(1R,6'R)- and ( IR, 6 ' S ) -2- [ ( 3-Ethoxycarbonylmethoxy- 
5,6,7,8,9, 10-hexahydrobenzocycloocten-6 -yl ) amino ] - 
1 - ( 3 -chlorophenyl ) ethanol hydrochloride 
mp : 62-66°C 

IR (Nujol) : 3275, 1750, 1605, 1575, 1500, 1200 cm" 1 
15 NMR (DMSO-d 6 , 6) . 0.80-1.0 (2H, m) , 1.20 (6H, t, 

J=7.1Hz), 1.30-1.90 (10H, m), 2.57-2.89 (4H, m) , 
3.0-3.45 (10H, m), 4.16 (4H, q, J=7.1Hz), 4.72 
(4H, m), 4.95-5.13 (2H, m) , 6.3-6.4 (2H, m) , 
6-7-6.8 (2H, m), 6.8-6.9 (2H, m) , 7.0-7.1 (2H, 
m), 7.35-7.6 (8H, m), 8.5-9.4 (4H, m) 
FAB-MASS (m/z) : 434 (M + +3-HCl), 432 (M + +1-HC1) 



3) (lR,6'S)-2-[( 3-Ethoxycarbonylmethoxy-6,7 , 8,9- 
te tr ahydro- 5H-benzocyclohepten-6 -yl ) amino ] - 1 - 
25 ( 3 -chlorophenyl) ethanol hydrochloride 

mp : 91-98°C 
2 8 

U1 D = +12.45° (c=0.53, EtOH) 

IR (Nujol) : 3360, 1750, 1595 cm" 1 

NMR (DMSO-d 5 , 6) : 1.19 (3H, t, J=7Hz), 1.2-1.4 (1H, 
30 m) ' 1-7-2.1 (2H, m), 2.2-2.4 (1H, m) , 2.6-2.8 

(2H, m), 2.9-3.3 (5H, m), 4.15 (2H, d, J=7Hz), 
4.70 (2H, s), 4.9-5.1 (1H, m) , 6.33 (1H, d, 
J=4Hz), 6.66 (1H, dd, J=2Hz, 8Hz ) , 6.87 (1H, d, 
J=2Hz), 7.03 (1H, d, J=8Hz), 7.3-7.6 (4H, m) , 
35 8.6-9.3 (2H, m) 
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FAB-MASS (m/z) : 420 (M + +3-HCl), 418 (M + +1-HC1) 
Analysis Calcd. for C 23 H 2g ClN0 4 -HCl -H 2 0 

C 58.47, H 6.61, N 2.96 
Found : C 58.63, H 6.79, N 2.98 

5 

4) (lR,6*R)-2-[ ( 3-Ethoxycarbonylmethoxy-6,7,8, 9- 

te tr ahydro- 5H-benzocyclohepten- 6 -yl ) amino ] - 1- ( 3 - 

chlorophenyl ) ethanol hydrochloride 

IR (Nujol) : 3500-2000, 1740 era" 1 
10 NMR (DMSO-d 6 , 6) : 1.20 (3H, t, J=7Hz ) , 1.1-1.4 (1H, 

m), 1.6-2.1 (2H, m) , 2.2-2.4 (1H, m) , 2.6-2.8 
(2H, m), 2.9-3.4 (5H, m) , 4.16 (2H, q, J=7Hz), 
4.71 (2H, s), 4.9-5.1 (1H, m) , 6.34 (1H, d, 
J=3Hz), 6.67 (1H, dd, J=2Hz , 8Hz ) , 6.81 (1H, d, 
15 J=2Hz), 7.04 (1H, d, J=8Hz ) , 7.4-7.6 (4H, m) , 

8.6-8.9 (1H, m), 9.1-9.4 (1H, m) 

FAB-MASS (m/z) : 420 {M + +3-HCl), 418 (M + +1-HC1) 

5) (1R,2'R)- and ( IS , 2 « S ) -2- [ ( 7 -Ethoxycarbonylmethoxy- 
20 1,2,3, 4-tetrahydro-2-naphthyl) amino] -1- (3,4- 

methylenedioxyphenyl ) ethanol hydrochloride 
nip : 175-180 d C 

IR (Nujol) : 3320, 2500, 2400, 1750 cm" 1 
NMR (DMSO-d 6 , 6) : 1.20 (6H, t, J=7Hz), 1.6-2.0 (2H, 
25 m) , 2.2-2.5 (2H, m) , 2.6-3.6 (14H, m) , 4.15 (4H, 

q, J=7Hz), 4.71 (4H, s), 4.9-5.1 (2H, m) , 6.02 
(4H, s), 6.1-6.2 (2H, m) , 6.6-6.8 (4H, m) , 
6.8-7.1 (8H, m) , 8.7-9.1 (2H, br m) , 9.2-9.6 
(2H, br m) 
30 MASS (m/z) : 414 (M+l) + 

6) (1R,2'S)- and ( IS , 2 1 S ) -2-[ ( 7-Ethoxycarbonylmethoxy- 
1,2,3, 4-tetrahydro-2-naphthyl ) amino) -1- ( 5- 

benzof urazanyl ) ethanol hydrochloride 
35 mp : 205-220°C 
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IR (Nujol) : 3300, 1750 cm" 1 

NMR (D M SO-d 6 , 6) : 1.20 (6H, t, J=7Hz) , 1.6-2.0 ( 2H 
nO, 2.2-2.5 (2H, m) , 2.6-3.7 (i 4H/ m) , 4.15 ( 4H 
q, J=7Hz), 4.72 (2H, s), 5.25 (2H, m) , 6.5-6.9 
(6H, m), 7.02 (2H, d, J=8Hz ) , 7.71 (2H, d, 
J=9Hz), 8.05 (2H, s), 8.12 (2H, d, J=9Hz), 
3-9-9.3 (2H, br m) , 9.4-9.8 ( 2H, br m) 

MASS (m/z) : 412 (M+l) + 



10 7) 



UR,6'R)- and ( IR, 6 • S ) -2- [N-Benzyl- [ 3- ( 2-ethoxy- 

carbonylpropan-2-yloxy ) -6 ,7,8, 9-tetrahydro-5H- 

benzocyclohepten-e-yljaminoj-l-fs-chlorophenyl)- 
ethanol hydrochloride 

nip : 95-106°c 
15 IR < N u:iol) : 3170, 1720, 1600 cm" 1 

NMR (DMSO-d 6 , 6) : 1.0-1.3 ( 8H, m , , 1. 4 - U ( 12H , 
*», 1.8-2.2 (4H, m), 2.4-2.8 (6H, m) , 2.9-3.7 
dOH, m), 4.05-4.3 (4H, m) , 4.6-5.6 (6H, m) , 
6.3-8.0 (26H, m), 10.2-11.2 (2H, m) 
20 MASS (m/z) : 536 (M++1-HC1) 



30 



8) 



35 



( ) (2'S)-l-( 6 -Chloro-2-pyridyl)-2-[(7-ethoxy- 
carbonylmethoxy-1 , 2 , 3 , 4-tetrahydro-2-naphthyl ) - 
amino ]ethanol 
mp : 107-109°C 

Ca] D 8 * 4 = -93.4° (c=0.20, ethanol) 
IR (Nujol) : 3260, 1730 cm" 1 

NMR (CDC1 3 , 6):- 1.30 (3H, t, J=7 . 1Hz ) , 1.46-1.73 
(1H, m), 1.96-2.15 (1H, m) , 2.44-3.30 (7H, m) 
1-70-3.10 (2H, brm), 4.27 (2H, q, J=7 . 1Hz ) , 
4.66-4.81 (1H, m), 6.59 (1H, d, J=2.5Hz), 6.69 
(1H, dd, J=2.7HZ, 8.4Hz), 6.98 (1H, d, J=8.4Hz), 
7.23 (1H, d, J=7.8Hz), 7.44 (1H, d, J=7 . 6Hz ) , 
7.67 (1H, pseudo t, J=7.7Hz) 
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9) (1R,2'R)- and ( 1R, 2 ' S ) -1- ( 3-Chlorophenyl ) -2- ( N- 
methylthioethyl-7-nitro-l ,2,3, 4-tetrahydro-2- 
naphthyl ) aminoethanol 
IR (Neat) : 3400, 1510, 1340 cm" 1 
5 NMR (CDC1 3 , 6) : 1.46-1.95 (2H, m) , 1.99-2.24 (2H, 

m), 2.16 (3H, s), 2.17 (3H, s), 2.40-3.24 (22H, 
m), 4.26 (2H, br s) , 4.57-4.75 (2H, m) , 7.26 
(10H, s), 7.40 (2H, s), 7.90-8.09 (4H, m) 

10 10) (1R,6'R)- and ( IR, 6 ' S ) -2- [N-Benzyl- ( 3- 

ethoxycarbonylmethylamino-6 , 7,8, 9-tetrahydro- 5H- 
benzocyclohepten-6-yl) amino] -1- ( 3 -chlorophenyl ) - 
ethanol dihydrochloride 
mp : 132-134°C 

15 IR (Nujol) : 3225, 1740 cm" 1 

Example 3 

The following compounds were obtained according to a 
similar manner to that of Example 1-1). 

20 

1) (1R,2'R)- and ( IR, 2 ' S ) -2- [ ( 5-Ethoxycarbonylmethoxy- 
2-indanyl)amino] -l-( 3 -chlorophenyl) ethanol 

mp : 104-105°C 

IR (Nujol) : 1760 cm" 1 
25 NMR (CDC1 3 , 6) : 1.29 ( 6H, t, J=7Hz ) , 2.6-3.3 (12H, 

m), 3.6-3.8 (2H, m) , 4.26 ( 4H, q, J=7Hz ) , 4.58 
(4H, s), 4.65 (2H, dd, J=3Hz, 8Hz)), 6.6-6.8 
(4H, m) , 7.09 (2H, d, J=8Hz), 7.1-7.5 (8H, m) 

FAB-MASS (m/z) : 392 (M + +3), 390 (M + +l) 

30 

2) (lR,6'R)-2-[ ( 3-Ethoxycarbonylmethoxy-6,7,8,9- 
tetrahydro-5H-benzocyclohepten-6-yl) amino] -l-( 3- 
chlorophenyl ) ethanol 

mp : 98-100°C 
35 ta] D 9 = _38 - 3 ° (c=0.62, EtOH) 
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3) 



20 



4) 



25 



30 



IR (CH 2 C1 2 solution) : 3450-3400, 1750 cm" 1 

NMR (DMSO-d 6 , 6) : 1.18 ( 3H, t/ J=7Hz), 1.2-2.1 (4H, 

m), 2.5-2.9 (7H, m) , 4.14 (2H, q, J=7Hz ) , 

4-5-4.7 (1H, m), 4.68 (2H, s), 5.3-5.6 (1H, m) , 

6-58 (1H, dd, J=2Hz, 8Hz), 6.73 (1H, d, J=2Hz),' 

6.96 (1H, d, J=8Hz), 7.2-7.5 (4H, m) 

MASS (m/z) .- 420 (M+3), 418 (M+l) 

Analysis Calcd. for C^^H^oClNO, 

23 28 4 

C 66.10, H 6.75, N 3.35 
Found : C 66.21, H 6.94, N 3.36 



(1R,6'R)- or (1R,6'S)- or (1S,6'R)- or ( IS , 6 ' S ) -1- ( 2- 
Naphthyl ) -2- [ N-benzyl- ( 3 -hydroxy-6 , 7 , 8 , 9-tetrahydro- 
5H-benzocyclohepten-6-yl) amino) ethanol (isomer A) 
15 NMR (CDC1 3 , 6) : 1-2-1.3 (1H, br) , 2.0 (3H, br) , 

2.6-2.8 (7H, m), 3.67 (1H, d, J=13.6Hz), 3.97 
(1H, d, J=13.6Hz), 4.70 (1H, dd, J=3.9Hz, 
9.9Hz), 6.51 (1H, dd, J=2.6Hz, 8.0Hz), 6.62 (1H, 
d, J=2.6Hz), 6.88 (1H, d, J=8.0Hz), 7.1-7.5 (8H, 
m) , 7.8 (4H, m) 
MASS (m/z) : 438 ( M + +l ) 



5) 

35 



(1R,6'R)- or (1R,6'S)- or (1S,6'R)- or ( IS , 6 • S ) -1- ( 2- 
Naphthyl ) -2- [ N-benzyl- ( 3-hydroxy-6 , 7,8, 9-tetrahydro- 
5H-benzocyclohepten-6-yl) amino] ethanol (isomer B) 
NMR (CDCI3, 5 > 1.2-1.3 (1H, br), 1.4-1.7 (1H, m) , 

1.9-2.0 (1H, m), 2.2-2.3 (1H, m) , 2.6-3.1 (7H, 
m), 3.60 (1H, d, J=13.6Hz), ,3.84 (1H, d, 
J=13.6Hz), 4.59 (1H, dd, J=3.6Hz, 10.1Hz), 6.51 
(1H, dd, J=2.6Hz, 9.0Hz), 6.59 (1H, d, J=2.6Hz), 
6-87 (1H, d, J=9.0Hz), 7.1-7.5 (8H, m) , 7,7-7.8 
(4H, m) 

(1R,2'S)- or (lS,2'S)-l-(2-Naphthyl)-2-[ (7-ethoxy- 
carbonylmethoxy-1 ,2,3, 4-tetrahydro-2-naphthyl) amino] - 
ethanol 
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rap : 113-114°C 

[a] D = -74.16° (c=0.48, MeOH) 

IR (Nujol) : 3430, 1725 cm -1 

NMR <CDC1 3 , 6) : 1.29 (3H, t, J=7 . 2Hz ) , 1.5-1.7 (1H, 
5 m), 2.0 (1H, m), 2.2-3.2 (9H, m) , 4.22 (2H, q, 

J=7.2Hz), 4.56 (2H, s), 4.89 (1H, dd, J=3 . 6Hz , 
8.8Hz), 6.59 (1H, d, J=2.5Hz), 6.68 (1H, dd, 
J=2.5Hz, 8.3Hz), 6.99 (1H, d, J=8.3Hz), 7.4-7.5 
(3H, m) , 7.8-7.9 (4H, m) 
10 MASS (m/z) : 420 (M + +l), 401 and 388 

Example 4 

A mixture of 2-ethoxycarbonylmethoxy-6 , 7 , 8 , 9- 
tetrahydro-5H-benzocyclohepten-6-amine (0.69 g) , 

15 (R)-3-chlorostyrene oxide (0.44 g) , and n-propanol (5.2 

ml) was refluxed for 1.5 hours. After cooling, the 
reaction mixture was concentrated in vacuo. The residue 
was purified by column chromatography on silica gel (100:1 
ethyl acetate-ethanol) to give a mixture of (1R,6'R)- and 

20 (lR,6'S)-2-[ ( 2-ethoxycarbonylmethoxy-6 ,7 , 8 , 9-tetrahydro- 

5H-benzocyclohepten-6-yl ) amino] -1- ( 3-chlorophenyl ) ethanol 
(0.46 g) . 

The obtained mixture (0.33 g) was dissolved in 
ethanol (3.3 ml) and treated with oxalic acid (71 mg) in 
25 ethanol (3.3 ml). After 5 minutes, the mixture was 

concentrated in vacuo. The residue was dissolved in ethyl 
acetate (3.3 ml) and precipitated by the addition of 
diisopropyl ether (3.3 ml). The solvent was removed in 
vacuo and the precipitate was dried to give a mixture of 
(1R,6'R)- and ( 1R, 6 ' S ) -2- [ ( 2-ethoxycarbonylmethoxy- 
6,7,8, 9-tetrahydro-5H-benzocyclohepten-6-yl ) amino ] -1- 
( 3-chlorophenyl) ethanol oxalate (0.40 g) . 
mp : 65-87°C 

IR (Nujol) : 3500-2200, 1750-1730 cm" 1 
35 (DMSO-d 6 , 6) : 1.1-1.5 (2H, m) , 1.20 (6H, t, 



30 



BNSDOCID: <WO 9315041A1 J_> 



WO 93/15041 



- 109 - 



PCI7JP93/00113 



10 



15 



20 



J-7H2), 1.6-2.4 (6H, m) , 2.5-2.8 (4H, m) 

2-9-3.4 (10H, m), 4.15 (4H, q, J=7 Hz), 4.'vi ( 4H 

4.8-5.1 (2H, m), 5.1-6.5 (4H, m) , 6.5-6.8 

(4H, m), 7.0-7.2 (2H, m) , 7.3-7.6 (8H, m) 

FAB-MASS (m/2) : 420 (M + +3-C o H.0 ) 

+ 2 2 4 ' ' 
418 (M -+1-C 2 H 2 0 ) 



Example 5 

me^h T ° « SUSPenSi ° n ° f ( 1R ' 6, R)-2-[(3-ethoxycarbon y i- 
- hoxy-6 ,7,8, 9-tetrahydro-5H-benzocyclohepten-6-ylLino ] ■ 

-( -ch orophenyl)ethanol (0.30 g ) in 50% a „ ethanol 
(7.0 ml) was added sodium hydroxide (0.09 g) After 

ltZll\Ts r ±ent temPeratUre f ° r °- 5 ^, the reaction 

Lfo^d th " ^ hydrOChl - ic acid (0.8 ml) to 

afford the precxpitate, which was collected and washed 

( 20 . \:Ti:- ^ — ^ « suspended in ethanol 
(20 ml), and the mxxture was stirred at ambient 

temperature overnight. Filtration followed by drying in 
vacuo to give (R)-[8-[(R)- 2 -(3 -chlorophenyl ) -2- 
hydroxy ethyiamino 3-6,7,8, 9-tetrahydro-5H-ben Z ocyclohepten- 
2-yloxy]acetic acid(0.22 g) . 
mp : 265-266°C 

L"J D - -22.4° (c=0.56, IN NaOH) 
IR ^jol) : 3500-2200, 1600 cm" 1 

NMR (DMSO-dg + NaOD, 6) : 1.0-2.1 (4H, m) , 2.3-3.0 
(7H, m), 3.9-4.2 (2H, m) , 4.5-4.8 (l H , m) 
6-4-7.0 (3H, m), 7.1-7.5 (4H, m) 

MASS (m/2) : 392 (M+3), 390 ( M +l) 

30 Example 6 

similar" J 0110 " 1 " 9 """Pound. «ere obtained according to a 
similar manner to that of Example 5. 

35 11 rrr; [ i R) " 2 " (3 " chiorophenyi, - 2 - hy<iro ^ th ^no ] - 

6,7^.9-tetra h ydro-5H-ben 2 ocyclohepten-2-ylox y] acetic 
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mp : 247-249°C (dec.) 
22 8 

La] D * = +26.2° (c=0.205, IN NaOH) 

IR (Nujol) : 2700, 2350, 1600, 1580, 1540 cm" 1 

NMR (DMSO-dg + NaOD, 6) : 1.19-2.04 (5H, m) , 

2.42-2.86 (6H, m) , 4.02 (2H, s), 4.47-4.66 (1H, 
m), 6.47 (1H, dd, J=8.1Hz, 2.5Hz), 6.61 (1H, d, 
J=2.5Hz), 6.88 (1H, d, J=8 . 1Hz ) , 7.17-7.55 (4H, 
m) 

Analysis Calcd. for C- 1 H 0 .ClNO. 

2124 4 

C 64.69, H 6.20, N 3.59 
Found : C 64 . 47 , H 6 . 29 , N 3 . 59 



2) 2-{(RS)-8-[(R)-2-(3 -Chlorophenyl ) - 2 -hydroxyethyl- 
amino]-6 ,7,8 , 9-tetrahydro-5H-benzocyclohepten-2- 
15 yl°xy}-2-methylpropionic acid 

mp : 134-141°C (dec. ) 
IR (Nujol) : 1565, 1145 cm' 1 

NMR (DMSO-d 6 , 6) : 1.0-1.3 (2H, m) , 1.47 (6H, s), 
1.50 (6H, s), 1.4-3.1 (20H, m) , 4.8-4.95 (2H, 
m), 6.55 (2H, d, J=8.0Hz), 6.68 (2H, s), 6.89 
(2H, d, J=8.0Hz), 7.3-7.5 (8H, m) 



3) 3-{(RS)-8-[ (R)-2-( 3 -Chlorophenyl )-2-hydroxyethyl- 
amino] -6 ,7,8, 9-tetrahydro-5H-benzocyclohepten-2- 
25 Yl}propionic acid 

mp : 221-224°C 

IR (Nujol) : 3210, 2650, 2325 cm" 1 

NMR (DMSO-dg, 6) : 1.18-2.10 (8H, m) , 2.39-3.00 

(22H, m), 4.58-4.75 (2H, m) , 5.51 (2H, br s) , 
30 6.86-7.08 ( 6H, m) , 7.23-7.48 (8H, m) 



35 
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4) ( E )-3-{(RS)-8-[(R)-2-(3-ChlorophenYl)-2-hydrox Y ethyl- 
amino] -6 ,7,8 , 9-tetrahydro-5H-benzocyclohepten-2-yl}- 
acrylic acid 

mp : 222-228°C 

IR (Nujol) : 3500, 2670, 2340 cm" 1 

NMR (DMSO-d 6 , 6) : 1.20-2.23 (8H, in), 2.58-3.25 

(14H, m), 4.74-5.00 (2H, m) , 5.55 (2H, br s), 

6-48 (2H, d, J=15.9Hz), 7.13 (2H, d, J=7 . 8Hz ) , 
7.25-7.64 (14H, m) 

Example 7 

The following compounds were obtained according to a 
similar manner to that of Example 4. 

15 1} (1R,7'R)- and ( 1R, 7 1 S ) -1- ( 3 -Chlorophenyl ) -2- [ ( 2- 

ethoxycarbonylmethoxy-6 ,7,8, 9-tetrahydro-5H- 
benzocyclohepten-7-yl ) amino ] ethanol oxalate 
mp : 90-93°C (dec.) 

IR (Nujol) : 3300, 2750-2300, 1745, 1600, 1195 cm" 1 
20 nmr (DMSO-d 5 , 6) : 1.21 (6H, t, J=7 . 1Hz ) , 1.15-1.45 

(4H, m), 2.2-2.35 (4H, m) , 2.65-2.85 (8H, m) , 
2.95-3.35 (6H, m) , 4.16 (4H, quartet, J=7.lHz), 
4.71 (4H, s), 4.90 (2H, br d, J=7 . 4Hz ) , 5.55 
(8H, br), 6.63 (2H, dd, J=8 . 2Hz , 2 . 6Hz ) , 6.74 
25 (2H ' d ' J=2.6Hz), 7.04 (2H, J=8 . 2Hz ) , 7.39 (6H, 

m), 7.48 (2H, m) 
FAB-MASS (m/z) : 420 and 418 (M + (free)+l) 



30 



35 
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2) (1R,2*R)- and ( 1R, 2 ' S) -l-( 3-Chlorophenyl)-2-(N- 
methylthioethyl-7-nitro-l , 2,3, 4-tetrahydro-2- 
naphthyl ) aminoethanol oxalate 
mp : 90-109 °C 
IR (Nujol) : 3250 cm" 1 

NMR (DMSO-d 5 + D 2 0, 6) : 1.66-2.05 (2H, m) , 

2.10-2.35 (2H, m), 2.13 (6H, s), 2.72-3.50 (22H, 
in), 4.88-5.07 (2H, m), 7.27-7.61 (10H, m) , 
7.90-8.13 (4H, m) 

3) (1R,2'S)- and ( IS , 2 ' S ) -1- ( 6-Chloro-2-pyridyl) -2-[ (7- 
ethoxycarbonylmethoxy-1 , 2,3, 4-tetrahydro-2-naphthyl ) - 
amino ]ethanol oxalate 

mp : 111-125°C (dec.) 
15 IR (Nujol) : 3250 (broad), 2800-2300 (broad), 

1750, 1640, 790, 700 cm" 1 
NMR (DMSO-dg + D 2 <D, 6) : 1.20 (3H, t, J=7 . 1Hz ) , 1.21 
(3H, t, J=7.1Hz), 2.05-2.40 (4H, m) , 2.95-3.35 
(12H, m), 4.15 (2H, g, J=7.1Hz), 4.16 (2H, g, 
20 J=7.1Hz), 4.30-4.45 (2H, m) , 4.70 (2H, s), 4.71 

(2H, s), 4.85-5.05 (2H, m) , 6.65-6.95 (6H, m) , 
7.35-7.55 (8H, m) 
MASS (m/z) : 418 (M-l), 388, 278, 249 

25 4) [(1R,6'R) and (1R,6'S)]- or [(1S,6'R) and (1S,6'S)]- 
l-( 6-Chloro-2-pyridyl-2-t ( 3-ethoxycarbonylmethoxy- 
6,7,8, 9-tetrahydro-5H-benzocyclohepten-6-yl) amino] - 
ethanol oxalate 
mp : 60-66°C 

30 IR (Nujol) : 3150, 2660, 2350, 1730, 1580 cm" 1 

NMR (CDC1 3 , 5) : 1.1-1.2 (6H, m) , 1.95 (4H, m) ,. 2.24 
(2H, m) , 2.5 (4H, m) , 2.63 (4H, m) , 3.0-3.5 
(10H, m), 4.0-4.2 (4H, m) , 4.70 (2H, s), 4.71 
• (2H, s), 4.9 (2H, m), 6.67 (2H, dd, J=8.1Hz, 
35 2.6Hz), 6.79 (1H, d, J=2.6Hz), 6.85 (1H, d, 
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J=2.6Hz), 7.04 (2H, d, J=8 . 1Hz ) , 7.48 (2H, d, 
J=7.9Hz), 7.5-7.6 (2H, m), 7.9-8.0 (2H, m) 
MASS (m/ 2 ) . 42i and 419 ( M + (free)+l) " 

Example 8 

A mixture of (1R,6'R)- and ( IR, 6 • S ) -2- [N-benzyl- ( 3- 

hydroxy-e^^^-tetrahydro-SH-benzocyclohepten-G-yl)- 
ammo]-l-(3-chlorophenyl)ethanol (0.20 g) , potassium 
carbonate (98 mg) , and N,N-dimethylf ormamide (2 ml) was 
stirred at 60°C for 1 hour. The mixture was allowed to 
cool to ambient temperature and then cooled in an 
ice-bath. To the mixture was added n-tetrabutylammonium 
brorrude (7.6 mg) and diethyl bromomalonate (95% purity- 
0.12 ml) and stirring was continued for 1.5 hours in an 
xce-bath. The reaction mixture was diluted with ethyl 
acetate and the precipitate was filtered off and washed 
wxth ethyl acetate. The filtrate and washings were 
combrned, washed twice with water and once with brine 
dried over anhydrous sodium sulfate, and concentrated 'in 
.0 vacuo. The residue was subjected to column chromatography 
on silica gel (230-400 mesh; 7:1 n-hexane-ethyl acetate) 
to give a diastereomeric mixtures of (1R, 6 'R)- and 

(lR,6'S)-[N-benzyl-(3-bis(ethoxycarbonyl)methoxy-6 7 8 9- 

tetrahydro-5H-benzocyclohepten-6-yl)amino]-l-( 3 - 
25 chlorophenyl)ethanol (0.12 g) . 

IR (Film) : 3400, 1740 cm" 1 

NMR (CDC1 3 , 6) : 1.1-!. 4 ( 14H, m) , 1.4-2.4 ( 10H, m) , 
2.4-3.2 (10H, m), 3.6-4.1 ( 4H, m), 4.2-4.5 ( 9h 
m) ' 4 - 5 ~4.7 (1H, m), 6.8-7.1 ( 6H, m) , 7.1-7.5 ' 
30 (18H, m) 

MASS (m/z) : 582 (M+2+H) + , 580 (M+H) + 



Example 9 



35 



To a solution of (1R,6'R)- and ( IR, 6 • s ) -2- [N-benzyl- 
( 3-hydroxy-6,7,8, 9-tetrahydro-5H-benzocyclohepten-6-yl ) - 
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ainino]-l-( 3-chlorophenyl) ethanol {0.42 g) in 
N,N-dimethylformamide (5 ml) was added potassium carbonate 
(0.15 g) . After the mixture was stirred at ambient 
temperature for 0.5 hour, bromoacetone (0.1 ml) was added, 
and the mixture was stirred at ambient temperature for 18 
hours. The mixture was poured into water and extracted 
once with ethyl acetate. The extract was washed with 
water and brine, dried over anhydrous sodium sulfate, and 
concentrated in vacuo. The residue was purified by column 
•chromatography on silica gel eluting with 
chloroform-methanol (100:1). The obtained free amine was 
converted to its hydrochloride in a usual manner. The 
resulting solid was triturated with diisopropyl ether to 
give a mixture of (1R,6'R)- and { 1R, 6 ' S ) -2- [N-benzyl- [ 3- 
15 ( 2-oxopropoxy) - 6,7,8 , 9-tetrahydro-5H-benzocyclohepten-6- 

y 1 ] amino J - 1 - ( 3 -chlor ophenyl ) ethanol hydrochloride . 
mp : 66-75°C 

IR (Nujol) : 3200, 2600, 1725 cm" 1 

NMR (DMSO-d 6 , 6) : 0.9-1.3 (2H, m), 1.8-2.25 (10H, 
20 m )> 2.5-2.9 (6H, m), 2.9-3.65 (10H, m) , 4.4-5.55 

(10H, m), 6.3-7.95 (26H, m) , 9.9-10.3 (2H, m) 
MASS (m/z) : 478 (M + +l-HCl) 



25 



30 



Example 10 

The following compounds were obtained according to a 
similar manner to that of Example 9. 



1) (1R,6'R)- and (lR,6'S)-2-[N-Benzyl-[3-(2-oxobutoxy)- 
6,7,8 , 9-tetrahydro-5H-benzocyclohepten-6-yl] amino] - 
l-( 3-chlorophenyl) ethanol hydrochloride 
mp : 81-88°C 

IR (Nujol) : 3200, 2570, 1715, 1600 cm" 1 

NMR (DMSO-d 6 , 5) : 0.8-1.4 (8H, m) , 1.65-2.25 (4H, 

m), 2.25-2.8 (10H, m) , 2.9-3.7 (10H, m) , 4.4-5.6 
35 < 10H ' m), 6.2-8.0 (26H, m) , 10.0-10.9 (2H, m) 
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MASS (m/z) : 492 (M + -HC1) 

2) (1R,6«R)- and ( 1R, 6 ' S) -2- [N-Benzyl- [ 3- ( 3 , 3-dimethyl- 

2-oxobutoxy)-6,7 / 8 / 9-tetrahydro-5H-ben 2 ocyclohepten- 
6-yl ] amino ] -1- ( 3 -chlorophenyl ) ethanol hydrochloride 
mp : 93-101°C 

IR (Nujol) : 3180, 2580, 1710, 1600 cm" 1 
NMR (D M SO-d 6 , 6) : 1.0-1.3 (20H, m) , 1.9-2.2 (4H, 
m), 2.4-2.8 (6H, m) , 2.8-3.7 (10H, m) , 4.4-5.5 
(10H, m), 6.3-8.0 (26H, m) , 9.9-10.8 (2H, m) 

Example 11 

To an ice-cooled solution of (1R,6'R)- and (1R,6'S)- 
2 - [ [ 2-bis ( ethoxycarbonyl ) methoxy-6 ,7,8, 9-tetrahydro-5H- 

benzocyclohe P ten-6-yl]a m inoJ-l-(3-chlorophenyl)ethanol 
(0.63 g) m ethanol (6.3 ml) was added IN sodium hydroxide 
(2.6 ml). After stirring at ambient temperature for 5 
hours, the reaction mixture was concentrated in vacuo to 
afford a greenish solid, which was washed with ethanol and 
dried to give the crude product (0.59 g) . The crude 
product was purified by reverse phase HPLC (c 18 silica 
gel, 15% acetonitrile in water) to disodium (2R,6'R)- and 
(2R,6's)-6-[2 - ( 3 -chlorophenyl) - 2 -hydroxyethylajnj.no j - 
6,7,8, 9-tetrahydro-5H-benzocyclohepten-2-yloxy ]malonate 
(0.38 g) as a white solid. 

IR (Nujol) : 3380, 1620 cm" 1 

NMR (D 2 Q, 6) .- 1.4-2.3 (8H, m) , 2.6-3.3 ( 14H, m) , 
6-6-6.9 (4H, m), 7.09 (2H, d, J=8Hz), 7.2-7 6 
(8H, m) 

Example 12 

A mixture of ( IR, 6 -R) -2-[ ( 3-ethoxycarbonylmethoxy- 
6,7,8, 9-tetrahydro-5H-benzocyclohepten-6-yl) amino] -1- ( 3- 
chlorophenyl) ethanol (0.30 g) and 2-methoxyethylamine (6 
ml) was stirred at ambient temperature for 72 hours. 
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After removal of the solvent, the residue was purified by 
column chromatography on silica gel (gradient elution, 
ethyl acetate then 50:1 to 25:1 to 5:1 ethyl 
acetate-ethanol ) to give the desired product, which was 
5 solidified by the addition of chloroform. The solid was 
suspended in diisopropyl ether-chloroform (10:1, 11 ml) 
and the mixture was stirred for 3 hours at ambient 
temperature. The precipitate was collected by filteration 
and dried in vacuo to give ( 1R, 6 1 R) -1- ( 3 -chlorophenyl ) -2- 
10 [ [ 3 - ( 2 -me thoxye thyl ) aminocarbonylmethoxy- 6,7,8, 9 - tetr a- 

hydro-5H-benzocyclohepten-6-yl] amino ]ethanol (0.21 g) . 
mp : 55° C 

[a] D 1 = "33.6° (c=0.25, EtOH) 

NMR (CDC1 3 , 6) : 1.2-2.2 ( 5H, m) , 2.5-2.9 (7H, m) , 
15 3.1-3.4 (4H, m), 3.22 (3H, s) , 4.39 (2H, s), 

4.5-4.7 (1H, m), 5.39 (1H, d, J=4Hz), 6.64 (1H, 
dd, J=2Hz, 8Hz), 6.67 (1H, d, J=2Hz), 6.98 (1H, 
d, J=8Hz), 7.2-7.4 (4H, m) , 7.9-8.1 (1H, m) 

MASS (m/z) : 449 (M+2+H) + , 447 (M+H) + 

20 

Example 13 

A solution of ( 1R, 2 1 S) -2-[ ( 7-ethoxycarbonylmethoxy- 
1,2,3, 4-tetrahydro-2-naphthyl ) amino] -1- ( 3 -chlorophenyl ) - 
ethanol (30 mg) and 2-methoxyethylamine (300 mg) in 

25 ethanol (0.5 ml) was stirred at ambient temperature for 22 
hours and evaporated in vacuo. The residue was 
partitioned between ethyl acetate and sodium bicarbonate 
aqueous solution. The organic layer was washed twice with 
brine, dried over magnesium sulfate, and evaporated in 

3 0 vacuo. The residue was converted to the oxalate in a 

usual manner. The oxalate was washed with diethyl ether to 
af f ord (lR,2'S)-l-(3- chloropheny 1 ) - 2 - [ [ 7 - ( 2 -me thoxye thyl ) - 
aminocarbonylmethoxy-1 ,2,3, 4-tetrahydro-2-naphthyl] amino] - 
ethanol oxalate (20 mg) as a colorless powder. 

35 mp : 120-124°C 
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[a] D°' 4 = "69.75° (c=0.205, MeOH) 

IR (CHC1 3 ) : 3430, 3400, 3250, 2950-2400, 1735, 

1650, 1605, 1240 cm" 1 
NMR (DMSO-d,, 5) : 1.75 (1H, m) , 2.2 (1H, m) , 

2.65-2.95 (3H, m) , 3.05-3.45 (11H, m) , 4.42 (2H, 
s), 4.98 (1H, d, J=9.4Hz), 5.1 ( 4H, br), 
6-65-6.8 (2H, m) , 7.03 (1H, d, J=8.4Hz),' 
7.35-7.55 (4H, m) , 8.05 (1H, m) 

10 Example 14 

To a mixture of (R) -2-amino-l- ( 3 -chlorophenyl ) ethanol 
(172 mg), 3-nitro-6, 7, 8, 9-tetrahydro-SH-benzocyclohepten- 
6-one (205 mg) and acetic acid (0.27 ml) in methanol (4 
ml) was added portionwise sodium cyanoborohydride (94 mg) 
and the mixture was stirred at ambient temperature for 1 5 
hours. The reaction mixture was. diluted with water, made 
alkalxne with 28% ammonia solution, and extracted with 
ethyl acetate. The extract was washed with, brine, dried 
over magnesium sulfate and concentrated in vacuo. The 
resrdue was purified by column chromatography on silica 
gel elutxng with chlorof orm-methanol (50:1). The obtained 
free amxne was converted to its hydrochloride in a usual 
manner. The resulting solid was triturated with diethyl 
ether to give a mixture of (1R,6'R)- and ( 1R, 6 • S) -2-[ ( 3- 
mtro-6 ,7,8, 9- tetrahydro-5H-ben 2 ocyclohepten-6-yl ) amino ] - 
l-(3-chlorophenyl) ethanol hydrochloride (220 mg). 
mp : 178-182°C 

IR (Nujol) : 3270, 1518, 1340 cm" 1 
NMR (D M SO-d 6 , 6) : 1.17-1.47 (2H, m) , 1.80-2.20 

(4H, m), 2.25-2.45 (2H, m) , 2.80-3.5 (14H, m) , 
5-0-5.18 (2H, m), 6.32-6. 45 ( 2H, m) , • 
7.33-7.6 (10H, m), 8.0-8.1 (2H, m) , 
8.1-8.3 (2H, m), 8.75-9.05 (2H, m) , 
9.3-9.7 (2H, m) 
35 (m/2) : 361 (M++1-HC1) 



20 



30 
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Example 15 

To a solution of ( R) -2-amino-l- ( 3 -chlorophenyl ) - 
ethanol {343 mg) and 7-nitro-2- tetralone (354 mg) in 
methanol (9 ml), sodium cyanoborohydride (189 mg) and 
acetic acid (0.6 ml) were added at 26-29 °C and the whole 
was stirred at ambient temperature overnight. To the 
solution, cone, hydrochloric acid (1 ml) was added at 0°C. 
After stirring for 3.5 hours, water (10 ml) and 28% 
ammonium hydroxide (2 ml) were added. The solution was 
extracted with ethyl acetate and the extract was washed 
with brine, dried over potassium carbonate, and evaporated 
in vacuo. The residue was dissolved in ethyl acetate and 
4N hydrogen chloride in ethyl acetate (0.6 ml) was added 
to the solution. The resulting precipitates were 
15 collected by filtration and dried to give (1R,2'R)- and 
( 1R, 2 1 S ) -1- ( 3-chlorophenyl) -2- [ { 7-nitro-l ,2,3,4- 
tetrahydro-2-naphthyl) amino] ethanol hydrochloride (0.60 
g). The obtained powder was recrystallized from a mixture 
of ethanol (12 ml) and methanol (5 ml) to give (IR^'R)- 
20 or ( 1R, 2 1 S ) -1- ( 3-chlorophenyl ) -2- [ ( 7-nitro-l ,2,3,4- 

tetrahydro-2-naphthyl) amino] ethanol hydrochloride (0.17 g) . 
mp : 216-219°C (dec. ) 
[a] 21 ' 2 = +18.5° (c=0.35, DMSO) 
IR (Nujol) : 3325, 2750, 2660 cm"" 1 
25 NMR (DMSO-d 6 , 6) : 1.71-2.03 (1H, m) , 2.28-2.52 ( 1H, 

m), 2.76-3.69 (7H, m) , 5.03-5.21 (1H, m) , 6.39 
(1H, d, J=3.8Hz), 7.30-7.60 (5H, m) , 7.92-8.13 
(2H, m) , 9.13 (1H, br s) , 
9.74 (1H, br s) 



30 



The filtrate was evaporated in vacuo and the residue 
was triturated with isopropanol and diethyl ether to give 
(1R,2'R)- and ( 1R, 2 ' S ) -1- ( 3-chlorophenyl) -2- [( 7-nitro- 
1,2,3, 4-tetrahydro-2-naphthyl) amino] ethanol hydrochloride 
(0.32 g) . 
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diastereotner A : NMR < DMSO-d g , 6) : 1.72-2.05 (1H, 
m), 2.30-2.50 (1H, m) , 2.78-3. 69 (7H, m) , 
4.80-4.95 (1H, m), 6.24 ( 1H, d, J=4.3Hz), 
7.30-7.58 (5H, m) , 7.94-8.10 (2H, m) , 9.11 (1H, 
br s), 9.74 (1H, br s) 

diastereomer B : NMR ( DMSO-dg , 6) : 1.72-2.05 (1H, 
m), 2. 30-2.50 ( 1H, m), 2.78-3.69 (7H, m) , 
5.02-5.21 (1H, m), 6.40 (1H, d, J=3.8Hz), 
7.30-7.58 (5H, m) , 7.94-8.10 (2H, m), 9.11 (1H, 
br s), 9.74 (1H, br s) 

diastereomer A : diastereomer B = 1:7 



Example 16 

A solution of (1R,2'R)- and ( 1R, 2 • S) -1- ( 3- 
chlorophenyl ) - 2- [ ( 7-nitro-l , 2 , 3 , 4 -tetrahydro-2-naphthyl ) - 
amino ]ethanol hydrochloride (200 mg) in methanol (5 ml) 
was made alkaline with 28% ammonium hydroxide solution. 
The solution was extracted with ethyl acetate and the 
extract was washed with brine, dried over anhydrous sodium 
sulfate, and evaporated in vacuo. The residue was 
dissolved in a mixture of ethyl acetate and methanol and 
the solution was hydrogenated over 10% palladium on carbon 
(8.5 mg). After removing the catalyst by filtration, 4N 
hydrogen chloride in ethyl acetate (0.4 ml) was added to 
25 the filtrate. The solution was evaporated in vacuo and 
the residue was triturated with isopropanol and diethyl 
ether to give (1R,2'R)- and ( 1R, 2 ' S ) -2- [ ( 7-amino-l , 2 , 3 , 4- 
tetrahydro-2-naphthyl ) amino] -1- ( 3-chlorophenyl ) ethanol 
dihydrochloride (191 mg) . 
mp : 182-185°C 
IR (Nujol) : 2750-2500 cm" 1 

NMR (DMSO-d 5 , 6) :. 1.66-2.02 (2H, m) , 2 . 24-2 . 46 ( 2H, 
m), 2.60-3.81 (16H, m) , 5.12 (2H, br d, 
J=7.7Hz), 6.40 (2H, br m) , 7.06-7.60 (14H, m) , 
9.04 (2H, br s), 9.70 (2H, br s), 10.31 (4H, br 
s) 
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Example 17 

The following compounds were obtained according to a 
similar manner to that of Example 14. 

1) (1R,6'R)- and ( 1R, 6 ' S ) -2- [ ( 3-Bromo-6 , 7 , 8 , 9- 

tetrahydro-5H-benzocyclohepten-6-yl) amino] -l-( 3- 
chlorophenyl ) ethanol 

mp : 107-120°c 

IR (Nujol) : 3140, 3060, 1590, 1570 cm -1 

NMR (CDC1 3 - D 2 Q, 6) : 1.40-2.15 (8H, m) , 2.48-3.10 

(14H, m), 4.50-4.67 (2H, m) , 6.95 (2H, d, 

J=7.8Hz), 7.14-7.42 (12H, m) 

2) Ethyl 3-f (RS)-8-[(R)-2-{3-chlorophenyl)-2- 
hydroxye thylamino ] -6 , 7 , 8 , 9-tetrahydro-5H-benzocyclo- 
hepten-2 -yl } propionate 

mp : 81-85°C 

IR (Nujol) : 3300, 3100, 1720 cm" 1 

NMR (CDC1 3 , 5) : 1.23 (6H, t, J=7.1Hz), 1.44-2.14 
(6H, m) , 1.60-2.90 (4H, br m) , 2.49-3.10 (22H, 
m), 4.12 (4H, q, J=7.1Hz), 4.50-4.66 (2H, m) / 
6.90-7.44 (14H, m) 

Example 18 

The following compound was obtained according to a 
similar manner to that of Example 15. 

Ethyl (E)-3-{(R S )-8-[(R)-2-(3-chlorophenyl)-2- 
hydroxye thylamino] -6 ,7,8, 9-tetrahydro-5H-benzocyclohepten- 
,2-yl}acrylate oxalate (2:1) 

mp : 123-140°C 

IR (Nujol) : 3250, 1700 cm" 1 

NMR (DMSO-d 6 , 5) : 1.25 (6H, t, J=7 . 0Hz ) , 1.13-1.44 
(2H, m), 1.71-2.40 (6H, m) , 2.65-3.36 (14H, m) , 
4.18 (4H, q, J=7.0Hz), 4.88-5.07 (2H, m) , 
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3.OO-7.40 (10H, br m), 6.56 (2H, d, J=16.0Hz) 
7.12-7.70 (16H, m) 

Example 19 

A mixture of (1R,6>R)- or (1R,6'S)- or (1S,6'R)- or 
(lS,6'S)-l-( 2 -naphthyl)-2-[N-ben 2 yl-(3-hydroxy-6,7 8 9- 

tetrahydro-5H-benzocyclohepten-6-yl)amino]ethaaol (isomer 
A) (110 mg), 60% sodium hydride in oil ( 11 mg) , ethyl 
bromoacetate (46 mg) in N , N-dimethylf ormamide (2 ml) was 
stxrred at ambient temperature. The resulting mixture was 
diluted with water and extracted with ethyl acetate. The 
extract was washed with brine, dried, evaporated in vacuo 
to afford (1R,6'R)- or (1R,6'S)- or (1S,6'R)- or 

(lS,6'S)-l-( 2 -naphthyl-2-[N-ben Z yl-(3-ethoxycarbonyl- 
methoxy-6 , 7 , 8 , 9-tetrahydro-5H-benzocyclohepten-6-yl ) - 
amxnojethanol as an oil. (single isomer A) 

™* <CDC1 3 , 6 ) : 1. 29 (3H , t, J=7.1Hz), 2.0-2.8 

(11H, m), 3.74 (1H, d, J=13.7Hz), 4.00 (1H, d 
J-13.7HZ), 4.27 (2H, g, J=7 . 1Hz ) , 4.59 (2H, s )' , 
4-72 (1H, dd, J=3.6Hz, 9.9Hz), 6.58 (1 H , dd 
J=2.7Hz, 8.2Hz), 6.78 (1H, d, J=2.7Hz), 6.96 
(1H, d, J=8.2Hz), 7.2-7.5 (7H, m) , 7.8 (4H, m) 
8-01 (1H, s) 
MASS (m/z) : 524 (M + + l), 506 and 366 

Example 20 

The following compound was obtained according to a 
similar manner to that of Example 19. 

(1R,6'R)- or (1R, 6 'S)- or (1S,6'R)- or 
( IS, 6 • S) -l- ( 2-Naphthyl) -2- [N-benzyl- ( 3-ethoxycarbonyl- 
methoxy-6 ,7,8, 9-tetrahydro-5H-benzocyclohepten-6-yl ) - 
amxno]ethanol. (single isomer B) 

NMR (CDC1 3 , •■ 1-2 (3H, t, J=7.1HZ), 1.3-3.1 (12H 

m), 3.70 (1H, d, J=13.7Hz), 3.77 (1H, d, 
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J=13.7Hz), 4.20 (2H, g, J=7.1Hz), 4.5 (2H, s), 
4-5-4.7 (1H, m), 6.59 (1H, dd, J=2 . 6Hz , 8.1Hz), 
6.73 (1H, d, J=2.6Hz), 6.94 (1H, d, J=8 . 1Hz ) , 
7-2-7.5 (7H, m), 7.6-7.8 (4H, m) , 8.01 (1H, s) 
MASS (m/z) : 524 (M + +l), 506 and 366 

Example 21 

A mixture of 8-benzylarnino-6 ,7 , 8 , 9-tetrahydro-5H- 
benzocyclohepten-2-ol hydrochloride (5.0 g) , 
N /N -diisopropylethylamine (5.7 ml), ( R) -3 -chlorostyrene 
oxxde (3.8 g), and ethanol (16.4 ml) was refluxed for 40 
hours. After cooling, the reaction mixture was 
concentrated in vacuo. The residue was dissolved in ethyl 
acetate, washed with water and brine, dried over anhydrous 
sodxum sulfate, and concentrated in vacuo. Purification of 
the crude product by column chromatography on silica gel 
(elution; 4:1 n-hexane-ethyl acetate) gave a 
diastereomeric mixtures of (1R,6'R)- and ( 1R, 6 ' S) -2-[N- 
benzyl- ( 3 -hydroxy- 6,7,8, 9 - tetrahydro-5H-benzocyclohe P ten- 
6-yl)amino]-l-(3-chlorophenyl)ethanol (6.3 g) as an oil 
IR (Film) : 3250 cm" 1 

NMR (CDCI3, ^ 0-8-1-0 (1H, m), 1.1-1.5 (3H, m) , 

1-5-1.8 (1H, m), 1.8-2.1 (4H, m) , 2.1-2.4 (1H, 
m) ' 2 - 4 ~ 2 -9 (11H, m), 3.07 (1H, dd, J=10Hz, 
13Hz), 3.75 (2H, g, J=13Hz), 3.80 (2H, g, 
J=13Hz), 4.0-5.2 (2H, br m) , 4.35 (1H, dd, 
J=4Hz, 10Hz), 4.46 (1H, dd, J=4Hz , 10Hz)/e.52 
(2H, dd, J=2Hz, 8Hz), 6.61 (1H, d, J=2Hz), 6.64 
(1H, d, J=2Hz), 6.89 (2H, d, J=8Hz), 7.0-7.4 
(18H, m) 

MASS (m/z) : 424 ( M +2+H) + , 422 (M+H) + 
Example 22 

A solution of (R)-3-chlorostyrene oxide (48 mg) , and 
6,7-dxhydro-2-nitro-5H-benzocyclohepten-7-amine (84 mg) in 
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etnanol (3 ml) and dioxane (l ml) was refluxed for 1 hour 
and evaporated in vacuo. The residue was chromatographed 
over sxlxca gel using dichloromethane-methanol as an 
_ eluent and the obtained oil was converted to oxalate in a 
* usual manner. The oxalate was crystallized from diethyl 

2 Til 7°A ££ r (1R ' ?,R) " ^ (lR ' 7 ' S )-l-n-chloro P henyl)- 
2-n6,7-dahydro-2-nitro-5H-benzocyclohepten-7-yl)amino]- 
ethanol oxalate (48 mg ) as a pale brown powder, 
mp : 100-108°C (dec.) 
10 IR (Nujol) : 3300, 2750-2300, 1710, 1600, 1515, 

1350 cm 1 

NMR (DMSO-d,, 6) : 2.1 (2H, m) , 2.35 (2H, m) , 

2-95-3.3 (8H, m), 4.15 (2H, m), 4.95 (2H, m) , 
6 - 14 (1H ' br d - J=12.8Hz), 6.20 (1H, br d, 
J=12.8Hz), 6.86 (2H, d, J=12.8Hz), 7.25-7 55 
dOH, m), 8.06 (2H, dd, J=8.4Hz, 2 . 4Hz ) , 8.19 
(2H, d, J=2.4Hz), 6.0-9.0 ( 8H, br) 

FAB-MASS (m/z) : 361 and 359 ( M^H^l ) 

20 Example 23 

A solution of 2,2"-oxybis[2-hydroxy-2'- 
acetonaphthone] [77 3 mn ) , cl , 

J l//,J m9) ' (s ^-2-amino-7-ethoxycarbonyl- 

methoxy-l /2 ,3,4-tetrahydronaphthalene hydrochloride (114 3 
mg) and triethylamine (0.07 ml) in ethanol (3 ml) was 
stirred at ambient temperature for 30 minutes and cooled 
with xce water. Sodium borohydride (45.4 mg) was added to 
the mature and the resulting mixture was stirred at 
anient temperature for 1 hour. The reaction mixture was 
dxluted with water and extracted with ethyl acetate. The 
extract was dried over magnesium sulfate and evaporated in 
vacuo The obtained oil was converted to hydrochloride in 

(isTs)Tr^ t0 / iVe 3 COl ° rleSS P °» d - <* C1H,2. S) - and 
' ~ ( 7 ^thoxycarbonylmethoxy-l ,2,3, 4-tetrahydro-2- 
naphthyl) amino ]-!-( 2 -naphthyl) ethanol hydrochloride (90 7 
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>np : 154-156°C 

IH (Nujol) : 3350, 2800-2300, 1730 cm" 1 
NMR (DMSO-d 5 , 6) : 1.20 (6H, t/ J=7.1Hz), 1.7-2.0 
(2H, m), 2.2-3.6 (16H, m) , 4.15 (4H, q, 
J=7.lHz), 4.72 (4H, s) , 5.2-5.4 (2H, m) , 6.3-6. 
(2H, m), 6.6-6.8 (4H, m) , 7.02 (2H, d, J=8.3Hz) 
7.5-7.7 (6H, m), 7.8-8.1 (8H, m) , 9.03 ( 2H, br 
s) , 9.63 (2H, br s) 
MASS (m/z) : 262, 233 

Example 24 

The following compounds were obtained according to a 
similar manner to that of Example 23. 

15 1) (1R,2'S)- and ( IS , 2 ' S ) -2- [ ( 7-Ethoxycarbonylmethoxy- 
1,2,3, 4-tetrahydro-2-naphthyl ) amino ] -1- ( 1-naphthyl ) - 
ethanol hydrochloride 
mp : 70-84°C 

IR (Nujol) : 3300, 2750-2250, 1750 cm" 1 
20 NMR (DMSO-d 6 , 6) : 1.20 (6H, t, J=7 . 1Hz ) , 1.6-2.0 

(2H, m) , 2.2-3.6 (16H, m) , 4.15 (4H, q, 
J=7.lHz), 4.70 (2H, s), 4.71 (2H, s), 5.8-6.0 
(2H, m), 6.33 ( 2H, d, J=3.7Hz), 6.6-6.8 ( 4H, m) , 
7.01 (2H, d, J=8.3Hz), 7.5-7.7 (6H, m) , 7.80 
25 (2H ' d ' J=6.9Hz), 7.9-8.1 (4H, m) , 8.3-8.4 (2H, 

m), 8.91 (2H, br s) , 9.96 (2H, br s) 
MASS (m/z) .- 420 (M + +l), 262, 233 
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(1R,2'S)- and ( IS , 2 ' S ) -2- [ ( 7-Ethoxycarbonylmethoxy- 
1,2,3, 4 -tetrahydro-2-naphthyl ) amino ] -1- ( 5-indanyl) - 
ethanol hydrochloride 
mp : 141-146°C 

IR (Nujol) : 3325, 2750, 2510, 2490, 1740 cm" 1 
NMR (CDC1 3 , 6) : !' 29 (6H, t, J=7.1HZ), 2.01 (2H, t, 
J=7.4Hz), 2.08 (2H, t, J=7 . 4Hz ) , 2.00-2.28 (2h/ 
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2.42-2.62 (2H, m) , 2.65-3.02 (14H m) 
3-10-3.61 (10H, „,), 4.25 (4H, q, J= 7 .lHz),' 4.51 
,4H ' S) ' 5 - 44 (2H ' b * J=8.3Hz), 6.55 (2H, d 

J=2.5Hz), 6.71 (2H, dd, J=2.5Hz, 8.4Hz), 6.97 ' 
(2H, d, J=8.4Hz), 7.14-7.26 (4H, m) , 7.31 ( 2H 

s), 8.91 (2H, br s), 10.17 (2H, br s) 

Exainple 2 5 

10 „«, * mi r Ure ° f ,1R ' 6 ' R) - and UR,6. S )- 2 - [N - ben2yl . (3 . 

10 "hoxycarbonyl ra ethoxy-6,7,8,9-tetrahydro-5H- 

benzocyclonepten-6-y! ] -Ino-i- , 3-chlorophenyl ,ethanol 
(0.34 g), 10% palladia on carbon (50% wet; 68 mg) 
a-nonlun formate (0.23 g), and ethanol ,17 .1, 

15 21 t T 20 minUteS ' ThS C " alySt — «"ered off 
15 and washed wrth ethanol. Kemoval of the solvent in vacuo 
afforded the residue, which was diluted with ethyl 

and brrne, drred over anhydrous sodium sulfate, and 

>0 ITZZTt ^ VaCUO " PUrifiCati - °* «» crud. product 
by column chromatography on silica gel (elution; 25,1 

aTe^T^TV* 1 *™ 1 ' 9aVe 3 diast ™ric fixtures of 
(1K,6 R,- and (lR,6' S )-2-f(3-ethoxycarbo„yl JTC tho Xy - 
6,7,8, 9- tetrahydro-5H-benzocyclohepten-6-yl ) amino ) -l- 

5 TZlT^l ,0 - 21 9> aS T »is oil was dissolved 

rn ethyl acetate (2.1 ml) and treated with 4N hydrogen 
chlorrde rn ethyl acetate ,1.4 ml,. After removal of the 
solvent, the mixture was pulverized with diisopropyl 

collectT 1 aCet " e «- P-cipitate was 

collected, washed with diisopropyl ether, and dried in 

fr?," dia "—i- ^tures of ( 1R,6- R >- and 
, OXyCarb0nyljnethox y- 6 ' 7 ' a '9-tetrahydro- 
M-benzocyclohepten-e-yDajninoJ-l-phenylethanol 
hydrochloride as a white solid. chiral HELC analysis 

■ a TbeT 1 thatPartialePin ' eri2ati0n0f *e hydroxy! group 
at benzylrc position of the product was occurred during 
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the reaction. 

mp : 152-154°C 

IR (Nujol) : 3350, 3270, 3160, 2770, 1730 cm" 1 
NMR (DMSO-d 6 , 5) : 1.0-1.4 (2H, m) , 1.19 (3H, t, 
J=7Hz), 1.20 (3H, t, J=7Hz), 1.7-2.1 (4H, ra) , 
2.2-2.4 (2H, m), 2.5-2.8 ( 4H, m) , 2.9-3.4 (10H, 
m), 4.15 (2H, g, J=7Hz), 4.13 (2H, q, J=7Hz ) , 
4.70 (2H, s), 4.71 (2H, s), 4.9-5.1 (2H, m) , 
6-20 (2H, d, J=4Hz), 6.67 ( 2H, dd, J=2Hz, 8Hz), 
6.81 (1H, d, J=2Hz), 6.87 (1H, d, J=2Hz), 7.03 
(2H, d, J=8Hz), 7.2-7.5 (10H, m) , 8.6-9.0 ( 2H, 
br in), 9.1-9.6 (2H, br m) 
MASS (m/z) : 384 (M+H) + 

15 Example 26 

A mixture of ( S ) -N-benzyl-3-ethoxycarbonylmethoxy- 
6,7,8,9-tetrahydro-5H-benzocyclohepten-6-amine (35.3 g) , 
(R)-3-chlorostylene. oxide (>97% ee; 20.0 g) , and ethanol 
(99 ml) was refluxed for 45 hours. After cooling, the 
reaction mixture was concentrated in vacuo to give the 
residue, which was purified by column chromatography on 
silica gel ( si0 2 ; 230-400 mesh, elution; dichloromethane ) 
to give (lR,6'S)-2-[N-benzyl-(3-ethoxycarbonylmethoxy- 
6,7,8,9 -tetrahydro-5H-benzocyclohepten-6-yl ) amino ] -1- ( 3 - 
chlorophenyl) ethanol (37.7 g) as a pale yellow oil. This 
oil was dissolved in ethyl acetate (340 ml) and treated 
with 4N hydrogen chloride in ethyl acetate (37 ml) in an 
ice-bath. Then the ice-bath was removed, and the solution 
was warmed to 40°C and slowly diluted with pre-warmed 
30 (40°C) diisopropyl ether (300 ml). . The resulting 

suspension was allowed to cool to ambient temperature and 
stirred for a total of 3 . 5 hours. The mixture was 
filtered and the cake was washed with diisopropyl 
ether-ethyl acetate (4:5, 90 ml). The product was dried 
in vacuo to give ( IR, 6 • S ) -2- [N-benzyl- ( 3-ethoxycarbonyl- 
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methoxy-6 ,7,8, 9- tetrahydro-5H-benzocyclohepten-6-yl ) - 
a»ino]-l-( 3 -chlorophenyl)ethanol hydrochloride (35 7 g) as 
a white solid. Chiral HPLC analysis indicated that the 
product was >99% diastereomerically pure. 

Io] D = +29.2° (c=0.40, EtOH) 

^P : 152-153°C 

IR (Nujol) : 3270, 2670, 2600, 1750 cm" 1 

NMR analysis revealed that the product consisted of 

two rotamers in dimethyl sulfoxide. 
Chemical shifts are shown for the major rotamer 
NMR (DMSO-d 5 , 6) : 1.0-1.4 (IH, m), 1.22 (3H, t, 
J=7Hz), 1.9-2.3 (2H, m) , 2.3-2.5 (IH, m) , 
2-5-2.9 (2H, m), 2.9-3.7 (5H, m) , 4.18 (2H, q, 
J-7H2), 4.4-4.8 (3H, m), 4.73 (2H, s), 6.3-6.4 
(IH, m), 6.6-6.8 (IH, m), 6.9-7.0 (IH, m) , 7.03 
(IH, d, J=8Hz), 7.2-7.6 (7H, m) , 7.8-8.0 (2H, 
m), 9.8-10.0 (IH, m) 
MASS (m/2) : 510 ( M +2+H) + , 508 (M+H) + 
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The following compounds were obtained according to a 
similar manner to that of Example 26. 

1 ) ( 1R, 6 ' R) -2- [N-Benzyl- ( 3 -ethoxycarbonylmethoxy- 

6,7,8,9-tetrahydro-5H-ben20cyclohepten-6-yl)amino]- 
l-(3-chlorophenyl)ethanol hydrochloride 
[a] D = "53.2° (c=0.53, EtOH) 
mp : >128°C 

IR (Nujol) : 3250, 2600, 1760 cm" 1 

NMR analysis revealed that the product consisted of 

two rotamers in dimethyl sulfoxide. 
Chemical shifts are shown for the major rotamer 
NMR (DMSO-d 6 , 6) : 1.0-1.4 (IH, m) , 1.21 (3H, t, 
J=7Hz), 1.9-2.3 (3H, m) , 2.4-2.9 (3H, m) , 
2.9-4.0 (4H, m), 4.16 (2H, q, J=7Hz ) , 4.70 (2H, 
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3), 4.4-5.0 (3H, m), 6.49 (1H, br m) , 6.64 ( 1H, 
dd, J=2Hz, 8Hz), 6.83 (1H, br s), 6.9-7.1 (Ih/ 
m), 7.2-7.6 (7H, m) , 7.84 ( 2H, br s), 10.2-10.6 
(1H, br m) 

MASS (m/z) ; 510 (M+2+H) + , 508 (M+H) + 

(1R,6'R)- and (lR,6'S)-2-[N-Benzyl-(3-pentyloxy- 
6,7,8 , 9- tetrahydro- 5H-benzocyclohepten-6-yl ) amino ] -1- 
( 3 -chlorophenyl ) ethanol hydrochloride 
mp : 154-165°C 

IR (Nujol) : 3280, 2600, 1600 cm" 1 

NMR (DMSO-dg, 6) : 0.9-1.0 (6H, m) , 1.0-1.5 (10H, 

m), 1.6-1.8 (4H, m), 1.85-2.2 ( 4H, m) , 2.35-2.8 
(SH, m), 2.95-3.7 (10H, m) , 3.8-4.0 (4H, m) , 
4.4-5.5 (6H, m), 6.25-7.95 (26H, m) , 9.9-10.2 
(2H, m) 

(1R,6'R)- and ( IR, 6 ' S ) -2- [N-Benzyl- [ 3- ( 2- 
oxopentyloxy ) -6 ,7,8, 9-tetrahydro-5H-benzocyclohepten- 
6 -yl ] amino ] - 1 - ( 3 -chlorophenyl ) ethanol hydrochloride 
mp : 79-85°C 

IR (Nujol) : 3200, 2600, 1720, 1610 cm" 1 
NMR (DMSO-d 6 , 5) : 0.87 (6H, t, J=7.3Hz), 1.0-1.4 
(2H, m), 1.4-1.7 (4H, m) , 1.8-2.3 ( 4H, m) , 
2-3-2.9 (10H, m), 2.9-3.7 (10H, m) , 4. 4-5^6 
(10H, m), 6.2-8.0 (26H, m) , 10.1-11.1 (2H, m) 
MASS (m/z) : 506 (M + +1-HC1) 



(1R,6'R)- and ( IR, 6 ' S ) -2-[N-Benzyl- [ 3- ( (RS ) -2- 
oxopentan-3 -yloxy ) -6 ,7,8, 9 -tetrahydro- 5H-benzocyclo- 
hepten- 6 -yl ] amino ] -1 - ( 3 -chlorophenyl ) ethanol 
hydrochloride 
mp : 104-109°C 

IR (Nujol) : 3200, 2580, 1710, 1600 cm' 1 
35 NMR (DMSO-d 6 , 6) : 0.9-1.35 (8H, m) , 1.6-2.25 (14H, 
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"0, 2.35-2.9 (6H, m) , 2.9-3.7 (10H, m) , 4.3-5.5 
(8H, m), 6.3-8.0 (26H, m) , 9.8-10.8 (2H, m) 
MASS (m/z) : 506 (M + +1-HC1) 
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(1R,6'R)- and (lR,6'S)-2-[N-Benzyl-[2-bis(ethoxy- 
carbony 1 ) methoxy-6 ,7,8, 9- tetrahydro-5H-benzocyclo- 
hepten-6-yl ] amino]-l-( 3-chlorophenyl ) ethanol 
hydrochloride 
mp : > 9 5 ° C 
10 IR (Nujol) : 3400, 1740 cm" 1 

NMR (DMSO-d^, 5) • 1 1-1 a f->u ^ 

6 , o; . l.l 1.4 (2H, m), 1.19 (12H, t 

J-7Hz), 1.8-2.3 (4H, m), 2.3-2.9 ( 8H m) 
2-9-3.8 (8H, m), 4.22 (8H, g, j =7 Hz ) , 4.3-4 8 
(6H, m), 5.62 (1H, s), 5.64 (1H, s), 6.3-6.6 
(2H, m), 6.7-6.9 (4H, m), 7.1-8.0 ( 20H, m), 
9-7-10.1 (1H, m) 
MASS (m/z) : 582 (M+2+H) + , 580 ( M+H ) + 

Example 2R 

si.-i^ f ° ll0Wing com P°unds were obtained according to a 
similar manner to that of Example 21. 

1) (IR 6'R)- and ( IR, 6 • S ) -2- [N-Benzyl- ( 3-ethoxycarbonyl- 
methoxy-6 , 7,8, 9-tetrahydro-5H-benzocyclohepten-6-yl ) - 
ammo ] -l - ( 3 -chlorophenyl ) ethanol 
IR (Film) : 3400, 3000, 2900, 2830, 1740 cm" 1 
NMR (CDC1 3 , « -• 1-28 (3H, t, J=7H z), 1.30 (3H t 
J=7Hz), 1.2-1.4 (2H, m), 1.5-3.0 (2H, br m) , 
1-6-1.8 (1H, m), 1.8-2.9 (18H, m) , 3.09 ( l H dd 
J=10Hz, 13Hz), 3.77 (2H, g, J=13Hz), 3.82 ( 2H ' 

J=13Hz), 4.26 (2H, g, J=7Hz ) , 4.28 (2H, g ' 
J-7HZ), 4.30 (1H, dd, J=3Hz, 10Hz), 4.48 [l H ' 
dd, J=3Hz, 10Hz), 4.57 (2H, s), 4.59 (2H, s)' 
6-5-6.7 (2H, m), 6.73 (1H, d, J=2Hz), 6.78 ( 1 H 
d, J=2Hz), 6.95 (2H, d, J=8Hz) , 7.1-7.4 (18H, m) 
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MASS (m/z) : 510 (M+2+H) + , 508 (M+H) 4 " 

2) (1R,6'R)- and ( 1R, 6 ' S ) -2- [N-Benzyl- [ 3- ( (RS ) -1- 

ethoxycarbonyl ) ethoxy-6 , 7,8, 9-tetrahydro-5H-benzo- 
cyc lohep ten- 2 -y 1 ] amino ] - 1 - ( 3 -chlorophenyl ) e thanol 
mp : 90-99° C 

IR (Film) : 3300, 2580, 1730 cm" 1 

NMR (DMSO-d 6 , 6) : 1.0-1.4 (8H, m) , 1.4-1.6 (6H, m) , 
1.8-2.2 (4H, m), 2.4-2.9 (6H, m) , 2.9-3.7 (10H, 
m), 4.0-4.3 (4H, m) , 4.4-5.6 (8H, m) , 6.3-8.0 
(26H, m), 10-11.2 (2H, m) 

Example 29 

1) A mixture of (1R,6'R)- and ( 1R, 6 ' S ) -2- [N-benzyl- [ 3- 
( 2-oxopropoxy) -6,7,8, 9-tetrahydro-5H-benzocyclohepten-6- 
yl]amino]-l- (3 -chlorophenyl )ethanol hydrochloride (290 mg) 
was catalitically hydrogenated at ambient temperature in a 
mixture of ethanol (3 ml) and chlorobenzene (3 ml) using 
10% palladium on carbon (50% wet, 20 mg) . After removal 
of the catalyst, the solvent was removed by evaporation. 
To the residue, ethyl acetate and water were added and the 
organic layer was separated, washed with an aqueous 
solution of sodium hydrogen carbonate and concentrated in 
vacuo. The residue was purified by column chromatography 
on silica gel eluting with chlorof orm-methanol (50:1). 
The fractions containing object compound were collected 
and concentrated in vacuo to give (1R,6'R)- and (1R,6'S)- 
2 - [ [ 3 - ( 2-oxopropoxy ) -6 ,7,8, 9-tetrahydro-5H-benzocyclo- 
hep ten- 6 -y 1 ] amino ] - 1 - ( 3 -chlorophenyl ) ethanol . 

2) The obtained free amine was converted to its 
hydrochloride in a usual manner. The resulting solid was 
triturated with diethyl ether to give a mixture of 
(1R,6'R)- and ( 1R, 6' S)-2-[[ 3- (2-oxopropoxy) -6,7, 8, 9- 
tetrahydro-5H-benzocyclohepten-6-yl ] amino ] -1- ( 3 - 
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chlorophenyl ) ethanol hydrochloride . 
mp : 155-161°C 
IR (Nujol) : 1720, 1575 cm' 1 

NMR (DMSO-d 6 , „ : 1.1-!. 35 < 2H, , 1. 75 -2.1 ( 4H 
»>. 2.14 (6H, s), 2.2-2.4 (2H, m)/ 2.6-2.8 ( 4H 
«», 2.9-3.3 (10H, m), 4.73 ( 2H, s), 4.75 ( 2H 
s>, 4.95-5.1 (2H, m), 6.3-6.4 (2H, m) , 6.6-6 7 
(2H, m), 6.75-6.9 (2H, m) , 6.95-7.1 (2H, m) 

10 7.3-7.55 (8H, m ) , 8.7-8.9 (2H, m) , 9.05-9.35 

10 (2H, m) 

MASS (m/z) : 388 (M+1-HC1) + 
Example 3 0 



15 



30 



35 



simn 1 ^ f ° ll0Wing C ° mpoUnds ^ obtained according to a 
similar manner to that of Example 29-1). 



1) 



(1R,6'R)- and (lR,6'S)-2-[[3-(3,3-Dimethyl-2- 
oxobutoxy ) -6 , 7,8, 3-tetrahydro-5H-benzocyclohepten-6- 
Yl ] 311,1110 ] - 1 -< 3 "chlorophenyl ) ethanol 
20 mp : 100-103°c 

IR (Nujol) : 1715, 1600 cm" 1 

™* (CDC1 3 , «> : 1.24 (18H, s), 1.4-3.1 (22H, m) , 
4-5-4.65 (2H, m) , 4.84 ( 4H, s), 6.55-6.75 ( 4H 
2 c 6 - 95 ~ 7 -05 (2H, m), 7,15-7.4 (8H, m) 

^ MASS (m/ 2 ) : 430 (M+l) + 



2) 



(1R,6'R)- and ( IR, 6 ' S ) -2- [ ( 3-Pentyloxy-6 , 7 8 9- 
tetrahydro-5H-benzocyclohepten-6-yl ) amino] -l- ( 3. 
chlorophenyl ) ethanol 
mp : 102-106°C 

IR (Nujol) : 1605, 1570, 1285 cm" 1 

NMR (CDCI3, *> 0.92 (6H, t, J=7.0Hz), 1.3-2. 1 

(22H, m), 2.5-3.1 ( 14H, m) , 3.92 ( 4H, t 
J-6.5HZ), 4.5-4.6 (2H, m) , 6.6-6.75 («,' m) 
6.95-7. 05 (2H, m) , 7.15-7.40 (8H, m) 
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3) 



4) 



(1R,6'R)- and ( 1R, 6 ' S ) -2- [ [ 3- ( 2 -Oxopentyloxy ) - 
6,7,8, 9-tetrahydro-5H-benzocyclohepten-6-yl ] amino] -1- 
( 3 -chlorophenyl ) e thanol 
mp : 94-95°C 

IR (Nujol) : 3320, 3260, 1720 cm' 1 
NMR (CDC1 3 ,6) : 0.94 (6H, t, J=7 . 4Hz ) , 1.4-2.1 
(12H, m), 2.5-3.1 (18H, m) , 4.51 ( 4H, s), 
4.45-4.65 (2H, m) , 6.55-6.75 (4H, m) , 6.9-7.05 
(2H, m) , 7.15-7.4 (8H, m) . 



(1R,6'R)- and ( 1R, 6 • S ) -2- [ [ 3-( ( RS ) -1-Ethoxy- 
carbonyl ) ethoxy-6 ,7,8, 9-tetrahydro-5H-benzocyclo- 
hepten- 2 -y 1 J amino J - 1 - ( 3 -chlorophenyl ) e thanol 
mp : 97-101°C 
15 IR (Nujol) : 1742, 1605 cm" 1 

NMR (CDC1 3 , 6) : 1.24 ( 6H, t, J=7 . 1Hz ) , 1.60 <6H, d, 
J=6.8Hz), 1.50-2.10 (10H, m) , 2.45-3.1 (14H, m) , 
4.10-4.30 (4H, m), 4.50-4.65 (2H, m) , 4.70 (2H, 
q ' J=6.8Hzj, 6.50-6.65 (2H, m) , 6.65-6.75 (2H, 
20 m >' 6.90-7.00 (2H, m), 7.15-7.40 ( 8H, m) 

5) (1R,6'R)- and ( IR, 6 ' S ) -2- [ ( 3-Ethoxycarbonylmethyl- 
amino-6 ,7,8, 9-tetrahydro-5H-benzocyclohepten-6-yl ) - 
amino] -l- { 3 -chlorophenyl ) e thanol 
25 IR (CHC1 3 ) : 3420, 1735, 1615, 1580 cm -1 

NMR (CDCI3, 5) : 1-28 (6H, t, J=7 . 1Hz ) , 1.34-2.20 

(8H, m), 2.54-3.16 (16H, m) , 3.86 (4H, s), 4.22 
(4H, g, J=7.1Hz), 4.31 (4H, br s), 4.72-4.89 
(2H, m), 6.28-6.54 (4H, m) , 6.89 (2H, d, 
J=8.0Hz), 7.26-7.46 (8H, m) 
MASS (m/z) : 417 (M + ) , 275, 246 



6) 



(1R,6'R)- or (1R,6'S)- (1S,6'R)- or ( IS , 6 ' S) -1- ( 2- 
Naphthyl ) -2- [ ( 3 -ethoxycarbonylmethoxy-6 ,7,8,9- 
te tr ahydr o- 5H-benzocyc lohepten- 6 -yl ) amino ] ethanol 



BNSDOCID: <WO 931 5041 A1J_> 



WO 93/15041 



- 133 - 



PCT/JP93/00113 



10 



15 



20 



7) 



(single isomer B) 
mp : 97-99 °C 

laJ D = -26.42° (c=0.28, CH 2 C1 2 ) 
IR (Nujol) : 3200, 1778 cm -1 

™* (CDC1 3/ 6 ) : 1. 2 5 (3H, t, J=7.1Hz), 1.48 , 1H 
br), 1.84 (2H, m) , 2.11 (l H , m ), 2.6-3.0 (7H 
m), 3.17 (1 H/ dd, J=8.8Hz, 3.2Hz), 4.22 (2H,'q 
W.1HZ), 4.55 (2H, s), 5.05 (1 H , m) , 6.62 (1H, 
dd, J=2.5Hz, 8.1Hz), 6.76 (1H, d, J=2 . 5Hz ) , 6.96 
(1H, d, J=8.lHz), 7.4-7.5 (3H, m) , 7.8-7.8 (4H, 
m) 

MASS (m/z) : 434 (M + -M) and 416 

(1R,6'R)- and ( IR, 6 ■ S ) -2- [ ( 3-Hydroxy-6 ,7 , 8 9- 

te tr ahydr o- 5H-benzocyclohep t en- 6 -yl ) amino ] -1 - ( 3 - 
chlorophenyl ) ethanol 
mp : 180-181°c 
IR (Nujol) : 3150, 2620 cm" 1 

NMR (DMSO-d^, 6) • 1 j--> n 1 1 nu x 

6' o; • x ' z 2 *° dOH, m) , 2.4-2.9 (14H 

4.5-4.7 (2H, m), 5.39 ( 2H, br s), 6.43 ( 2H 

dd, J=2Hz, 8Hz), 6.5-6.6 (2H, m) , 6.83 (2H, d ' 

J-8HZ), 7.2-7.5 (8H, m) , 8.99 (2H, br s) 

MASS (m/z) : 334 (M + 2+H) + , 332 (M+H) + 

(1R,6'R)- and (lR,6'S)-2-[[2-Bis(ethoxycarbonyl)- 
methoxy-6 , 7 , 8 , 9-te t rahydro-5H-benzocyclohepten-6-yl ] - 
ammo ] -1 - ( 3 -chlorophenyl ) ethanol 
mp : 95 °C 

IR (Nujol) : 1700, 1740 cm" 1 

30 NMR (CDC1-, 6) : 1 in ( n H , . , 

3' i,JU (12H ' J=7Hz), 1.4-1.7 (2H, 

m), 1.7-2.0 (4H, m) , 2.0-2.3 (2H, m) , 2.6-3.8 

<18H, m), 4.31 (8H, g, J=7Hz ) , 4.7-4.9 ( 2H, m) 

5.15 (2H, s), 6.65 (2H, dd, J=2Hz, 8Hz), 6 75 

(2H, d, J=2Hz), 7.06 (2H, d, J=8Hz), 7.2-7 3 

(6H, m), 7.37 (2H, br s ) 



25 8 ) 
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15 



25 
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9) 



(lR,6'R)-2-[( 3-Ethoxycarbonylmethoxy-6 ,7 , 8,9- 
tetrahydro-5H-benzocyclohepten-6-yl ) amino] -1- ( 3- 
chlorophenyl ) ethanol 
mp : 98-100°C 

[a] 29 = -38.3° (c=0.62, EtOH) 
IR (Nujol) : 3500-2500, 1760, 1720 cm" 1 
NMR (DMSO-d 6 , 6) : 1.18 (3H, t, J=7Hz ) , 1.2-2.1 (6H, 
m), 2.4-2.9 (6H, m) , 4.14 (2H, g, J=7Hz ) , 
4.5-4.6 (1H, m), 4.68 (2H, s), 5.40 (1H, d, 
J=4Hz), 6.58 (1H, dd, J=2Hz, 8Hz) , 6.72 (1H, d, 
J=2Hz), 6.96 (1H, d, J=8Hz), 7.2-7.5 (4H, m) 
MASS (m/z) : 420 (M+2+H) + , 418 (M+H) + 



10) (1R,6'R)- and (lR,6'S)-2-[[3-(2-Ethoxycarbonylpropan- 
2-yloxy ) -6,7,8 , 9-tetrahydro-5H-benzocyclohepten-6- 
yl ] amino ] - 1 - ( 3 -chlor ophenyl ) ethanol 
mp : 101-115°C 
20 (Nujol) : 1735, 1600 cm" 1 

NMR (CDC1 3 , 6) : 1 - 24 ( 6H - t, J=7.1Hz), 1.57 (12H, 
s), 1.40-2.05 (8H, m), 2.45-3.10 (14H, m) , 4.21 
(4H, q, J=7.1Hz), 4.12 (2H, q, J=7.1Hz), 
4.50-4.60 (2H, m) , 6.50-6.65 (2H, m) , 6.65-6.70 
(2H, m), 6.85-7.00 (2H, m) , 7.15-7.40 (8H, m) 

Example 31 

The following compounds were obtained according to a 
similar manner to that of Example 29. 



1) (lR,6'S)-2-[ ( S-Ethoxycarbonylmethoxy-e^^^- 
te tr ahydr o- 5H-benzocyclohepten- 6 -y 1 ) amino ] - 1 - ( 3 - 
chlorophenyl ) ethanol hydrochloride 



mp : 103 °C 
35 t^o 2 = (c=0.32, EtOH) 
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IR (Nujol) : 3380, 2400, 1760 cm" 1 

NMR (DMSO-d 6 , 6) : 1.1-!. 4 (1 H/ m) , 1.19 (3H, t/ 
J=7Hz), 1.7-2.1 (2H, m), 2.2-2.4 (1H, m) , 
2-6-2.8 (2H, m), 2.9-3.3 (5H, m) , 4.15 ( 2H, g, 
J=7Hz), 4.70 (2H, s), 5.0-5.2 (1H, br m) , 6.34 
(1H, br d, J=4Hz), 6.67 (1H, dd, J=2Hz , 8Hz), 
6.88 (1H, d, J=2Hz), 7.03 (1H, d, J=8Hz), 
7.3-7.6 (4H, m), 8.6-9.4 (2H, br m) 

MASS (m/ 2 ) : 420 (M+2+H) + , 418 (M+H) + 



2) 



(1R,6'R)- and (lR,6'S)-2-t[3-(2-Oxobutoxy)-6,7,8,9- 
t e trahydr o- 5H-benzocyclohepten- 6 -yl ] amino ] -1 - ( 3 - ' 
chlorophenyl ) ethanol hydrochloride 
mp : 119-121°c 
15 IR (Nujol) : 3400 3190, 1715 cm" 1 

NMR (DMSO-d 6 , 5) : 0.95 (3H, t, J=7.3Hz), 0.96 (3H, 
t, J=7.3Hz), 1.1-1.35 (2H, m) , 1.75-2.1 (4H, m) , 
2-2-2.4 (2H, m), 2.5-2.8 (8H, m), 2.95-3.3 ( 10H 
m), 4.74 (2H, s), 4.75 (2H, s), 4.95-5.1 (2H, 
m), 6.3-6.4 (2H, m), 6.6-6.7 (2H, m) , 6.75-6^9 
(2H, m), 6.95-7.1 (2H, m) , 7.3-7.55 ( 8H, m) , 
8.7-8.95 (2H, m) , 9.1-9.4 <2H, m) 
MASS (m/z) : 402 (M+1-HC1) + 

25 Example 3 2 

The following compounds were obtained by reacting the 
compounds, which were prepared according to a similar 
manner to that of Example 29-1), with oxalic acid. 

(1R,6'R)- and (lR,6'S)-2-r[3-Bis(ethoxycarbonyl)- 
methoxy-6 , 7,8, 9-tetrahydro-5H-benzocyclohepten-6-yl ] - 
amxno] -l- ( 3 -chlorophenyl ) ethanol oxalate 
NMR (DMSO-d 6 + D 2 Q, 6) s 1.1- L4 (14H , m ) , 1.7-2.! 
(4H, m), 2.1-2.4 (2H, m) , 2.6-2.8 (4H, m) , 
2.9-3.4 (10H, m), 4.0-4.4 (8H, m) , 4.8-5.0 (2H, 



30 1) 



35 
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in), 5.57 (2H, s), 6.6-7.2 (6H, m) , 7.3-7.6 (8H, 
m) 

MASS (m/z) : 492 (M+2+H) 4 ", 490 (M+H) + 

5 2) (1R,6'R)- and ( 1R,6'S) -2-[ [3-( (RS) -2-Oxopentan-3- 

yloxy ) -6,7,8, 9-tetrahydro-5H-benzocyclohepten-6-yl] - 
amino] -l-( 3-chlorophenyl)ethanol oxalate 
mp : 70-79°C 
IR (Nujol) : 1710 cm" 1 
10 NMR (DMSO-dg, 6) : 0.75-1.0 (8H, m) , 1.15-1.4 (2H, 

m), 1.7-2.05 (6H, m) , 2.13 (6H, s) , 2.15-2.35 
(2H, m), 2.4-3.35 (14H, m) , 4.5-4.65 (2H, m) , 
4.85-5.0 (2H, m) , 6.5-7.1 (6H, m) , 7.3-7.6 (8H, 
m) 

15 MASS (m/z) : 416 ( M+1-C 2 H 2 C> 4 ) + 

3) (1R,6'R)- or (1R,6'S)- or (1S,6'R)- or ( IS, 6 1 S) -1- ( 2- 
Naphthyl) - 2- [ ( 3-ethoxycarbonylmethoxy-6 ,7 , 8,9- 
tetrahydro-5H-benzocyclohepten-6-yl) amino ]ethanol 
20 oxalate (single isomer A) 

mp : 90-99°C 

IR (KBr) : 3183, 2856, 1751, 1207 cm" 1 

NMR (CDC1 3 , 6) : 1.25 (3H, t, J=7.1Hz), 1.5-3.4 

(12H, m) , 4.2 (2H, g, J=7.1Hz), 4.46 (2H, s), 
25 4.86 (1H, br), 6.5-6.9 (3H, m) , 7.2-7.4 (3H, m) , 

7.6-7.8 (4H, m) 
MASS (m/z) : 434 (M + +l) and 416 
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CLAIMS 

A compound of the formula : 



10 



30 



OH 



,1 




R " - C H -- CH 2 - N— j— n j— k [ t ] 

2 n 

wherein R 1 is aryl or a heterocyclic group, each of 

which may be substituted with halogen, 

hydroxy, protected hydroxy, aryloxy, 

lower alkoxy, halo ( lowr ) alkoxy , nitro, 

15 cyano, amino or acylamino, 

2 

R is hydrogen, halogen, nitro, hydroxy, 

lower alkyl optionally substituted with 
acyl, lower alkenyl optionally 
substituted with acyl, lower alkoxy 
20 optionally substituted with acyl, or 

amino optionally substituted with 
acyl ( lower ) alkyl , 
R is hydrogen, an N-protective group, or 

lower alkyl optionally substituted with 
25 lower alkyl thio, 

n is an integer of 0 to 3 , and 
a heavy solid line means a single bond or a 
double bond, 
provided that when n is 1 , then 

1) R is a condensed aromatic hydrocarbon group or a 
heterocyclic group, each of which may be 
substituted with halogen, hydroxy, protected 
hydroxy, aryloxy, lower alkoxy, halo ( lowr ) alkoxy , 
nitro, cyano, amino or acylamino, or 



35 
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2 

2) R is halogen, nitro, lower alkyl optionally 
substituted with acyl, lower alkenyl optionally 
substituted with acyl, or amino optionally 
substituted with acyl ( lower ) alkyl , or 

3 ) R is an N-protective group or lower alkyl 
optionally substituted with lower alkyl thio, or 

4) a heavy solid line means a double bond, 
and pharmaceutically acceptable salts thereof. 



10 



2. A compound according to claim 1, 

wherein R 1 is phenyl optionally substituted with 
halogen, 

2 

R is. lower alkoxy substituted with carboxy 
or esterified carboxy, 
15 R 3 is hydrogen, 

n is 0, 2 or 3, and 

a heavy solid line means a single bond. 



20 



3. A compound according to claim 2, 
wherein R 1 is phenyl substituted with halogen, and 

R is methoxy substituted with lower 
alkoxycarbonyl . 

4. A compound according to claim 3, 

25 wherein R 1 is phenyl substituted with chlorine 

2 

R is methoxy substituted with 

ethoxycarbonyl , and 
n is 2. 



30 



A compound of claim 4, which is 
(lR,6'S)-2-[( 3 -e thoxycarbonylme thoxy- 6,7,8,9- 
tetrahydro-5H-benzocyclohepten-6-yl) amino] -l-( 3- 
chlorophenyDethanol or its hydrochloride. 



35 
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A process for preparing a compound of the formula 
OH 

R^CH-CH^N-j- J, -J-*" m 
(CH 2>T 

wherein R 1 is aryl or a heterocyclic group/ each Qf 
which may be substituted with halogen, 
hydroxy, protected hydroxy, aryloxy, 
lower alkoxy, halo ( lowr ) alkoxy , nitre, 
2 cyano, amino or acylamino, 
R is hydrogen, halogen, nitro, hydroxy, 

lower alkyl optionally substituted with 
acyl, lower alkenyl optionally 
substituted with acyl, lower alkoxy 
optionally substituted with acyl, or 
amino optionally substituted with 
acyl ( lower ) alkyl , 
R is hydrogen, an N-protective group, or 

lower alkyl optionally substituted with 
lower alkylthio, 
n is an integer of 0 to 3, and 
a heavy solid line means a single bond or a 
double bond, 
provided that when n is 1, then 

1) R is a condensed aromatic hydrocarbon group or a 
heterocyclic group, each of which may be 
substituted with halogen, hydroxy, protected 
hydroxy, aryloxy, lower alkoxy, halo ( lowr ) alkoxy 
nitro, cyano, amino or acylamino, or 
R is halogen, nitro, lower alkyl optionally 
substituted with acyl, lower alkenyl optionally 
substituted with acyl, or amino optionally 
substituted with acyl (lower) alkyl, or 
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3 ) R is an N-protective group or lower alkyl 
optionally substituted with lower alkylthio, or 

4) a heavy solid line means a double bond, 
and pharmaceutically acceptable salts thereof, 

5 which comprises, 



a) reacting a compound of the formula : 



10 



O 

i /N 

R -CH-CH, 



[II] 



with a compound of the formula 



15 



HN- 




-R 



[III] 



(CH 2 ) n ' 



20 



25 



or its salt to provide a compound of the formula : 



OH 



R -CH-CH. 



[I] 



(CH 2>n 



or its salt, in the above formulas, 
12 3 

R , R , R , n and a heavy solid line are each as 
defined above, or 



30 



b) subjecting a compound of the formula 



35 



OH 



R -CH-CH. 



R 



[la] 



(CH 2 ) n 
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or its salt to deesterif ication reaction to provide 
a compound of the formula : 

OH r 3 . 

R 1 -CH-CH 2 4-^Q- R 2 [Jb] 
or its salt, in the above formulas, 

R > R , n and a heavy solid line are each as defined 
above , 

R a is lower alkyl substituted with esterified 
carboxy, lower alkenyl substituted with 
esterified carboxy, lower alkoxy substituted 
15 With es terified carboxy, or amino substituted 

2 with esterified carboxy ( lower ) alkyl , and 
R b is lower alkyl substituted with carboxy, lower 

alkenyl substituted with carboxy, lower alkoxy 
substituted with carboxy, or amino substituted 
20 with carboxy (lower) alkyl, or 

c) reacting a compound of the formula : 

OH r 3 



or its salt with a compound of the formula 

X-R 4 



[IV] 



35 
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to provide a compound of the formula 



OH 



R -CH-CH 2 -N- 




-R 



[Id] 



(CH 2 ) n ' 



10 



15 



or its salt, in the above formulas, 
R 1 , n and a heavy solid line are each as defined 
above , 

R^ is an N-protective group or lower alkyl 
substituted with lower alkylthio, 

2 

R is lower alkoxy optionally substituted with acyl, 
4 . 

R is lower alkyl optionally substituted with acyl, 
and 

X is acid residue, or 



d) reacting a compound of the formula : 



20 



OH 



R -CH-CH 2 -N 




[lb] 



25 



or its reactive derivative at the carboxy group 

or a salt thereof with an amine to provide a compound 

of the formula : 



30 



OH 



R -CH-CH 2 -N- 




[Ie] 



(C Vn 



35 



or its salt, in the above formulas, 



1 2 3 

R f R,, R , n and a heavy solid line are each as 



defined above, and 
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R 2 ' 



: d is lower alkyl, lower alkenyl, lower alkoxy, each 
of which is substituted with carbamoyl 
optionally substituted with lower alkyl, lower 
alkoxy (lower) alkyl, arylsulf onyl , lower 
alkylsulfonyl or a heterocyclic group, or amino 
substituted with carbamoyl ( lower ) alkyl , 
carbamoyl in which may be substituted with 
lower alkyl, lower alkoxy ( lower ) alkyl , 
arylsulf onyl, lower alkylsulfonyl or 
a heterocyclic group, or 

J) reacting a compound of the formula : 



OH 
1 I 

R "CH-CH 2 -NH 2 [v] 
or its salt with a compound of the formula : 



[VI] 




2'n 



or its salt in the presence of a reducing agent 
to provide a compound of the formula : 



OH 
1 I 

R -CH-CH 2 -NH 




[If] 



(CH 2>n 



or its salt, in the above formulas, 

R / R and n are each as defined above, or 
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f ) subjecting a compound of the formula 



OH 



R -CH-CH 2 -N 




[ig] 



(C Vn 



or its salt to reduction to provide a compound 
of the formula : 



10 



15 



OH 



R -CH-CH 2 -N- 




-NH, 



[Ih] 



(CH 2 ) n 



or its salt, in the above formulas, 
1 3 

R / R , n and a heavy solid line are each as defined 
above, or 



20 



g) reacting a compound of the formula : 



25 



1 11 " 1 

R -C-CH-O-CH-C-R 



OH OH 



with a compound of the formula : 



[VII] 



30 




(C Vn 



[III] 



35 



or its salt in the presence of a reducing agent 
to provide a compound of the formula : 
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25 



30 




OH 

R^CH-CH^N— j- u — j R~ [i] 
(C Vn 

or its salt, in the above formulas, 
R / R , R , n and a heavy solid line are each 
as defined above, or 

h) subjecting a compound of the formula : 



OH 

r1 -CH-CH 2 -N— n J R*" [li] 

or its salt to elimination reaction of the 
N-protective group to provide a compound of the 
formula : 

OH 

R 1 -CH-CH 2 - N H-f^V^l_ R 2 j 





< CI Vn 



°1 ^2 Salt ' in the above formulas, 

R , R , n and a heavy solid line are each as defined 
above , and 

„3 . 

•k^ is an N-protective group. 

7- A pharmaceutical composition comprising a compound of 
claim 1, as an active ingredient, in association with 
a pharmaceutical^ acceptable, substantially 
non-toxic carrier or excipient. 
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8- A compound of claim 1 for use as a medicament* 

9. A method for therapeutic treatment and/or prevention 
of dysuria, spasm or hyperanakinesia which comprises 
5 administering the effective amount of a compound of 

claim 1 to human beings or animals* 

10 • Use of a compound of claim 1 for the manufacture of a 
medicament for the treatment and/or prevention of 
10 dysuria, spasm or hyperanakinesia in human beings or 

animals . 
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